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AN OPERABLE UNIT (QU) WH CH WLL ADDRESS THE | NTERCEPTI ON OF CONTAM NATED GROUNDWATERS
PRESENTLY ENTERI NG AND DEGRADI NG THE LI TTLE BEAR CREEK SYSTEM TO THE DEGREE PRACTI CABLE, TH S
OU WLL NOT BE | NCONSI STENT W TH OTHER PCSSI BLE SI TE REMEDI AL ACTI ON.

A SECOND OPERABLE UNIT WH CH W LL ADDRESS THE | SSUES CF CONTAM NATED SI TE SO LS, PCSSI BLE
GROUNDWATER REMEDI ATI ON, SOURCE CONTROL, AND Al R WATER MONI TORI NG EFFORTS NEEDED TO EVALUATE
EFFECTI VENESS AND DURATI ON OF REMEDI AL ACTI ONS.

TH S RECORD OF DECI SI ON CONCERNS THE FI RST OPERABLE UNI T NOTED FOR THE OIT/ STORY/ CORDOVA SI TE. R DATA SHOW
THAT LI TTLE BEAR CREEK AND | TS UNNAVED TRI BUTARY ARE DEGRADED BY THE DI SCHARGE OF CONTAM NATED GROUNDWATER
THE OT'T/ STORY/ CORDOVA SI TE SERVED AND CONTI NUES TO SERVE AS THE PRI NCl PAL SOURCE OF THE GROUNDWATER

CONTAM NANTS. LI TTLE BEAR CREEK HAS BEEN DEGRADED TO THE PO NT THAT THE M CHI GAN DEPARTMENT OF PUBLI C HEALTH
FOUND | T NECESSARY TO REQUEST THE MUSKEGON COUNTY HEALTH DEPARTMENT TO PCST SIGNS | N THE STREAM BED WARNI NG
POTENTI AL USERS OF CONTAM NATED WATER

THE SECOND QU WLL CONSI DER THE THREATS PCSED BY SITE SO LS, AND WLL CONSI DER WHAT | F ANY RESTORATI ON
EFFORTS SHOULD BE UNDERTAKEN FOR THE CONTAM NATED AQUI FER. TH S AQUI FER ONCE SERVED AS A DRI NKI NG WATER
SUPPLY, BUT IN I TS PRESENT STATE POSES A THREAT TO POTENTI AL FUTURE USERS.

#SSC
5. SUWARY COF SI TE CHARACTERI STI CS

AN | MPORTANT SI TE CHARACTERI STI C AT OT'T/ STORY/ CORDOVA |'S THE SANDY NATURE OF SITE SO LS WHI CH RESULT IN A

H GH PERVEABI LI TY. PAST WASTE SEEPACE PRACTI CES AND SUBSEQUENT PLANT SPI LLS/ RELEASES HAVE RESULTED | N MANY
I NCREMENTS OF PCLLUTANT | NTRODUCTI ON | NTO THE GROUNDWATER SYSTEM THE Rl REVEALED OVER 90 DI FFERENT CRGANI C
COVPOUNDS | N THE GROUNDWATER, OF WHI CH 32 ARE CLASSI FI ED AS PRI ORI TY POLLUTANTS. SURFACE AND SUBSURFACE

SO LS AT OrIT/ STORY/ CORDOVA WERE ALSO FOUND TO BE CONTAM NATED.

THE SURFACE WATER SAMPLES COLLECTED FROM LI TTLE BEAR CREEK AND | TS UNNAVED TRI BUTARY WERE FOUND TO BE
CONTAM NATED W TH MANY OF THE SAVE COMPOUNDS FCQUND | N OTHER CONTAM NATED MEDI A AT THE SITE. THE SOURCES CF
THE SURFACE WATER CONTAM NATI ON ARE SEEPS OF UPVELLI NG GROUNDWATER LOCATED ALONG LI TTLE BEAR CREEK AND I TS
UNNAMED TRI BUTARY.

#SSR
6. SUWRARY COF SITE Rl SKS

I NTRCDUCTI ON

NUMERQUS CHEM CAL COVPOUNDS WERE DETECTED DURI NG THE COURSE OF OIT/ STORY/ CORDOVA Fl ELD | NVESTI GATI ONS.  AS
I'S EXPLAINED | N FURTHER DETAIL I N THE REMEDI AL | NVESTI GATI ON REPCORT, SQOVE 90 ORGANI C COVPOUNDS DETECTED | N
GROUNDWATER, 15 I N SURFACE WATER SAMPLES, AND OVER 200 ORGANI C COVPOUNDS WERE DETECTED I N SITE SO L SAMPLES.
I NORGANI C COVPCUNDS WERE ALSO DETECTED | N THESE SAME ENVI RONVENTAL MEDI A. DATA SETS WERE EVALUATED TO

CONSI DER THOSE CHEM CALS ABOVE BACKGROUND LEVELS, TOXI G TY CONSTANTS FOR NONCARG NOGENS AND CARCI NOGENS WERE
REVI EVED, AND THE DEGREE OF OCCURRENCE OF A G VEN SUBSTANCE AT THE SI TE WAS CONS| DERED.

BASED ON THI S EVALUATI ON, TVENTY TWD | NDI CATOR CHEM CALS WERE SELECTED AT THE OTT/ STORY/ CORDOVA SI TE WH CH
APPEARED TO NOT ONLY TO BE PRESENT I N S| GNI FI CANT CONCENTRATI ONS, BUT ALSO EXH BI T THE POTENTI AL FOR
RELATI VELY H GH TOXICI TY. THESE SUBSTANCES ARE:

1,1, 2- TR CHLORCETHANE BENZENE SI LVER

1, 2- DI CHLOROETHANE HEPTACHLCOR EPOXI DEBARI UM
1, 1- DI CHLOROETHENE XYLENE ZI NC

TRl CHLORCETHENE TOLUENE COPPER

CARBON TETRACHLCRI DE 4,4' -DDT NI CKEL

VI NYL CHLCRI DE PCB CYAN DE
CHLOROFORM DI CHLOROVETHANE ARSEN C
TETRACHLORCETHENE

EXPOSURE ASSESSMENT

DURI NG EARLY PRCDUCTI ON PERI DS AT THE SI TE, RELEASES OF CONTAM NANTS COCCURRED ElI THER TO THE AIR OR SO L.
SI NCE PRCDUCTI ON ACTI VI TI ES HAVE NOW BEEN CURTAILED, I T IS ASSUVED THAT ALL PRESENT RELEASES FROM THE SI TE
RESULTED FROM PREVI QUS RELEASES TO SO L.



ONCE IN SO L, FURTHER RELEASES CAN OCCUR BY MOVEMENT OF CONTAM NANTS | NTO GROUNDWATER AND THE SUBSEQUENT

DI SCHARGE TO SURFACE WATER, VOLATILIZATION I N TO THE Al R OR SUSPENSI ON CF CONTAM NATED DUSTS INTO THE AIR, OR
RUNCFF OF SURFACE WATER THAT MAY CARRY CONTAM NATED SO LS. BECAUSE OF THE POROUS NATURE CF SO LS AT

OTT/ STORY/ CORDOVA, SO L RUNCFF TO SURFACE WATER |'S CONSI DERED AS M NCR PATHWAY FOR CONTAM NANT MOVEMENT.
HONEVER, CONTAM NATI ON OF GROUNDWATER AND | TS RESULTANT MOVEMENT IS OF MAJOR CONCERN AT OTT/ STCRY/ CORDOVA.

THE MOVEMENT OF CONTAM NATED GROUNDWATER POSES SEVERAL EXPOSURE PATHWAYS. USERS OF GROUNDWATER ARE

CONSI DERED A POTENTI ALLY EXPOSED POPULATI ON.  FCORMERLY, SEVERAL RESI DENTS NEAR THE S| TE WERE SUPPLI ED BY

I NDI VI DUAL GROUNDWATER VELLS. | N 1982, CONSEQUENT TO A SETTLEMENT OF A G TIZENS SU T, A PAST OMER OPERATOR
OF THE SI TE FUNDED AN EXTENSI ON OF AN ALTERNATE WATER SUPPLY TO THE AREA. I N RECENT YEARS, THE MJSKEGON
COUNTY HEALTH DEPARTMENT HAS FOUND | T NECESSARY TO WARN RESI DENTS NEAR THE SI TE NOT' TO USE GROUNDWATER FOR
WATERI NG LAVWNS OR GARDENS; SUCH USAGE CAN PRESENT EI THER AN | NGESTI ON OR | NHALATI ON PATHWAY.

OTHER PATHWAYS ARE PRESENTED WHEN A PORTI ON OF THE CONTAM NATED GROUNDWATER UPWELLS | NTO THE LI TTLE BEAR
CREEK SYSTEM  CONSEQUENTLY, AQUATI C ORGANI SM5 ARE EXPCSED TO POLLUTANTS.  VOLATI LI ZATI ON OF CONTAM NANTS
FROM SURFACE WATER | NTO THE Al R REPRESENTS A PATHWAY. | NGESTI ON CR DERVAL CONTACT W TH SURFACE WATERS BY
HUVAN PCPULATIONS | S ALSO A ROUTE OF EXPCSURE.  SI GNS WARNI NG POTENTI AL USERS OF CONTAM NATED WATER I N THE
STREAM HAVE BEEN PCSTED BY THE MUSKEGON COUNTY HEALTH DEPARTMENT AT THE REQUEST OF THE M CH GAN DEPARTMENT OF
PUBLI C HEALTH. ALTHOUGH THE NUMBER OF WORKERS AT THE EXI STI NG PLANT NOW CONSI STS OF A M NI VAL " SKELETON
CREW, CONTAM NANTS IN SO LS ONSI TE MAY LEAD TO EXPCSURE VI A DERVAL CONTACT CR | NGESTI ON TO THOSE WORKERS.

THE GROUNDWATER AT OTT/ STORY/ CORDOVA MAY BE CLASSI FIED AS A CLASS |1 SUPPLY. PRI OR TO THE PRESENT
CONTAM NATI ON, GROUNDWATER ONCE SERVED AS A SOURCE COF DRI NKI NG WATER

I N DEVELCPI NG EXPOSURE SCENARI OGS, BOTH "BASE CASE" AND "H GH EXPOSURE CASE' WERE CONSI DERED. THE BASE CASE
REPRESENTS AN ESTI MATE OF AVERACE EXPOSURES, USI NG AVERAGE CONCENTRATI ONS AND CONTACT RATES. THE HI GH
EXPOSURE CASE USES H GHEST DETECTED ENVI RONMENTAL CONCENTRATI ONS AND H GHER THAN NORVAL CONTACT RATES. THE
NUMBER CF BASE EXPOSURE VI SI TS PER YEAR WERE ESTI MATED AT O (AGES 0-1), 2 (AGE 1-6) AND 10 (AGE 6-76). H GH
EXPCSURE VI SI TS WERE ESTI MATED AT 0 (AGES 0-1), 4 (AGES 1-6), AND 20 (ACES 6-76). BASE EXPCSURE VI SI TS WERE
ASSUMED TO LAST 3-4 HOURS; H GH EXPCSURE VI SI TS 6-8 HOURS. PENDI NG AGE GROUP, Al R | NHALATI ON WAS ASSUMED TO
BE FROM 7.5 M3/ DAY TO 20 MB/DAY. SO L I NGESTI ON RATES FOR BASE CASES WERE 50 MJ DAY FOR ALL ACE GROUPS
EXCEPT CHI LDREN AGED 1-6 YEARS. FOR TH S GROUP, THE RATE OF SO L | NGESTI ON WAS 100 MZ DAY.

TOXI G TY ASSESSMENT

THE DEGREE OF TOXICI TY WH CH MAY BE POSED BY A G VEN CHEM CAL MAY BE DESCRI BED I N PART BY | TS ACCEPTABLE

I NTAKE FOR SUBCHRONI C EXPCSURE (Al'S), | TS REFERENCE DOSE OR ACCEPTABLE | NTAKE FCR CHRONI C EXPCSURE (Al C), AND
I'N THE CASE OF CARCI NOGENS BY | TS CARCI NOGENI C POTENCY FACTOR.  VALUES FCR AIS AND Al C ARE DERI VED FRCM

I NFORVATI ON AVAI LABLE FROM STUDI ES ON ANl MALS OR HUVAN EPI DEM OLOGE C STUDI ES.  THESE VALUES ARE NORVALLY
REPORTED I N M3 KG BODY WVEI GHT/ DAY, AND CGENERALLY REPRESENT THE H GHEST CALCULATED EXPCSURE LEVEL BELOW VWH CH
THE G VEN ADVERSE EFFECT WLL NOT OCCUR A CARCI NOGENI C POTENCY FACTOR | S EXPRESSED AS LI FETI ME CANCER RI SK
PER MJ KG BODY WEI GHT/ DAY, AND | S ESTI MATED AT THE UPPER 95 PERCENT CONFI DENCE LIM T OF THE CARCI NOGEN C
POTENCY COF A G VEN CHEM CAL.

CANCER POTENCY FACTCRS (CPFS) HAVE BEEN DEVELCPED BY EPA' S CARCI NOGENI C ASSESSMENT GROUP FOR ESTI MATI NG
EXCESS LI FETI ME CANCER RI SKS ASSCCI ATED W TH EXPCSURE TO POTENTI ALLY CARCI NOGENI C CHEM CALS. CPFS, VWH CH ARE
EXPRESSED IN UNI TS OF (MJ KG DAY) -1, ARE MULTI PLI ED BY THE ESTI MATED | NTAKE OF A POTENTI AL CARCI NOGEN, I N

MZ KG DAY, TO PROVI DE AN UPPER- BOUND ESTI MATE OF THE EXCESS LI FETI ME CANCER RI SK ASSOCI ATED W TH EXPOSURE AT
THAT | NTAKE LEVEL. THE TERM "UPPER BOUND' REFLECTS THE CONSERVATI VE ESTI MATE OF THE RI SKS CALCULATED FROM
THE CPF. USE OF TH S APPROACH MAKES UNDERESTI MATI ON OF THE ACTUAL CANCER RI SK HI GHLY UNLI KELY. CANCER
POTENCY FACTCRS ARE DERI VED FROM THE RESULTS OF HUMAN EPI DEM OLOG CAL STUDI ES OF CHRONI C ANI VAL BI QASSAYS TO
VH CH ANI MAL- TO- HUVAN EXTRAPCLATI ON AND UNCERTAI NTY FACTORS HAVE BEEN APPLI ED.

REFERENCE DOSES ( RFDS) HAVE BEEN DEVELCPED BY EPA FOR | NDI CATI NG THE POTENTI AL FOR ADVERSE HEALTH EFFECTS
FROM EXPCSURE TO CHEM CALS EXH Bl TI NG NONCARCI NOGENI C EFFECTS.  RFDS, WH CH ARE EXPRESSED I N UNI TS CF

MZ KG DAY, ARE ESTI MATES OF LI FETI ME DAILY EXPOSURE LEVELS FOR HUVANS, | NCLUDI NG SENSI Tl VE | NDI VI DUALS.

ESTI MATED | NTAKES OF CHEM CALS FROM ENVI RONVENTAL MEDI A (E. G, THE AMOUNT OF A CHEM CAL | NGESTED FROM

CONTAM NATED DRI NKI NG WATER) CAN BE COWPARED TO THE RFD. RFDS ARE DERI VED FROM HUMAN EPI DEM OLOGE CAL STUDI ES
OR ANI VAL STUDI ES TO WH CH UNCERTAI NTY FACTORS HAVE BEEN APPLI ED (E. G, TO ACCOUNT FOR THE USE OF ANl MAL DATA
TO PREDI CT EFFECTS ON HUVANS). THESE UNCERTAI NTY FACTORS HELP ENSURE THAT THE RFDS W LL NOT UNDERESTI MATE
THE POTENTI AL FOR ADVERSE NONCARCI NOGENI C EFFECTS TO OCCUR



#RC

7. RI SK CHARACTERI ZATI ON

EXCESS LI FETI ME CANCER RI SKS ARE DETERM NED BY MULTI PLYI NG THE | NTAKE LEVEL W TH THE CANCER POTENCY FACTOR

THESE R SKS ARE PROBABI LI TI ES THAT ARE CGENERALLY EXPRESSED | N SCI ENTI FI C NOTATION (E. G,
AN EXCESS LI FETI ME CANCER RI SK OF 1X10( - 6)

1X10(-6) OR 1E-6).
| NDI CATES THAT, AS A PLAUSI BLE UPPER BOUND, AN | NDI VI DUAL HAS A

ONE N ONE M LLI ON CHANCE OF DEVELOPI NG CANCER AS A RESULT OF SI TE- RELATED EXPCSURE TO A CARCI NOGEN OVER A
70- YEAR LI FETI ME UNDER THE SPECI FI C EXPOCSURE CONDI TI ONS AT A SITE.

POTENTI AL CONCERN FOR NONCARCI NOGENI C EFFECTS OF A SI NGLE CONTAM NANT I N A SI NGLE MEDI UM | S EXPRESSED AS THE
HAZARD QUOTI ENT (HQ (OR THE RATI O OF THE ESTI MATED | NTAKE DERI VED FROM THE CONTAM NANT CONCENTRATION IN A

d VEN MEDI UM TO THE CONTAM NANT' S REFERENCE DCSE) .

BY ADDI NG THE HQS FOR ALL CONTAM NANTS WTHI N A MEDI UM CR

ACRCSS ALL MEDIA TO WHICH A G VEN PCPULATI ON MAY REASONABLY BE EXPOSED, THE HAZARD | NDEX (H') CAN BE

GENERATED.

THE H

PROVI DES A USEFUL REFERENCE PO NT FOR GAUG NG THE POTENTI AL SI GNI FI CANCE OF MULTI PLE

CONTAM NANT EXPOSURES W THI N A SI NGLE MEDI UM OR ACRCSS MEDI A

THE AGENCY CONSI DERS EXCESS CANCER RI SK IN THE RANGE OF 10-4 TO 10-7 AS PROTECTI VE OF HUVAN HEALTH.
VWH CH REPRESENTS A PROBABILITY OF ONE I N ONE M LLI ON THAT AN | NDI VI DUAL COULD CONTRACT
CANCER UNDER THE CONDI TI ONS OF EXPOSURE,

LEVEL OF 10(-6),

THE RI SK

I'S OFTEN USED AS A "BENCHVARK' OF PROTECTI ON. @G VEN THE RELATI VE

PROXI M TY OF POTENTI AL RECEPTORS TO THE SITE, A R SK LEVEL OF 10(-6) APPEARS APPROPRI ATE FOR THI S SI TE.

G VEN CURRENT LAND USAGE, THE ESTI MATED EXCESS CANCER RI SKS FOR THREE | NDI CATCR CHEM CALS ARE GREATER THAN

10- 6 UNDER BASE EXPOSURE ASSUMPTI ONS.

PATHWAY

I NHALATI ON
I NHALATI ON
I NHALATI ON

I NDI CATOR CHEM CAL

1, 2- DI CHLORCETHANE
1, 1- DI CHLORCETHENE
BENZENE

THESE ARE:

CANCER RI SK ( BASE CASE)

0-
0-
0-

N R~
X X X
o
oo o

HENCE, A POTENTI AL HEALTH RI SK IS POSED DUE TO | NHALATI ON OF AMBI ENT Al R

G VEN CURRENT LAND USAGE, EXCESS CANCER RI SKS WERE GREATER THAN 10-6 UNDER H GH EXPCSURE ASSUMPTI ONS FOR Sl X

I NDI CATOR CHEM CALS.

PATHWAY

I NHALATI ON
I NHALATI ON
I NHALATI ON
I NHALATI ON
I NGESTI ON
I NGESTI ON

THESE ARE:

| NDI CATCR CHEM CAL

1, 2- DI CHLORCETHANE

1, 1- DI CHLORCETHENE
BENZENE

1,1, 2- TRI CHLORCETHANE
ARSENI C

PCB

CANCER RI SK (HI GH EXPOSURE CASE)

DL P EFPNO®
X X X X X X
A
@

(o]

HENCE, A POTENTI AL HEALTH RI SK IS POSED DUE TO | NHALATI ON OF AMBI ENT AIR FOR THE FI RST FOUR COMPQUNDS G VEN
ABOVE, WH LE A HEALTH RI SK DUE TO | NCI DENTAL | NGESTION CF SO LS AT THE FACILITY IS POSED BY THE LAST TWO. I T

SHOULD BE NOTED THAT VCLATI LI ZATI ON OF CHEM CALS FROM SURFACE WATER IS A SOURCE CF Al R POLLUTANTS.

ADDI Tl VE

EXCESS CANCER RI SK DUE TO | NHALATI ON CF | NDI CATOR CHEM CALS 1S 1 X 10(-4) FOR BASE EXPCSURE AND 9 X 10(-4)
UNDER HI GH EXPCSURE CONDI Tl ONS.

REGARDI NG FUTURE LAND USAGE,
FOR RESI DENTI AL DEVELOPMENT,
A CHRONI C HAZARD | NDEX OF 1.67 (1) WAS CALCULATED FOR CHI LDREN AGCES (1-6).

DEVEL OPMENT.
EXPOSURE CONDI Tl ONS.

I T WAS ASSUVED THAT THE SI TE M GHT UNDERGO EI THER RESI DENTI AL CR COMVERCI AL

I NGESTI ON COF DDT CONTAM NATED SO L MAY POSE A PROBLEM UNDER HI GH
FUTURE

RESI DENTI AL DEVELOPMENTAL OF THE SI TE WOULD ALSO PCSE A POTENTI AL SO L | NGESTI ON HEALTH RI SK FOR CARCI NOGEN C
SUBSTANCES AS SHOM BELOW

PATHWAY

I NGESTI ON
I NGESTI ON
I NGESTI ON

I NDI CATOR CHEM CAL

ARSENI C
PCB
4, 4" -DDT

CANCER RI SK(BASE) (H GH)

3 X 10-6
4 X 10-6

w b w

X
X
X

= e

0-
0-
0-

(G2 F &)

FOR FUTURE COMVERCI AL DEVELOPMENT OF THI'S SITE, A POTENTI AL SO L | NGESTI ON HEALTH RI SK FOR CARCI NOGENI C



SUBSTANCES | N POSED UNDER A H GH EXPOSURE SCENARI O AS SHOAN BELOW

I NDI CATOR CHEM CAL CANCER RI SK
ARSEN C 2 X 10-6
PCB 3 X 10-5
4,4 -DDT 2 X 10-6

RI SKS TO POTENTI AL GROUND WATER USERS WERE ALSO CALCULATED. RI SKS WERE ESTI MATED ASSUM NG THAT A G VEN
MONI TORI NG VELL SERVED AS A WATER SUPPLY SOURCE. CHRONI C HAZARD | NDEX VALUES AND BASE CASE CANCER RI SKS WERE
ESTI MVATED FCR | NDI CATOR CHEM CALS FOUND | N EACH VEELL.

THE CHRONI C HAZARD | NDEX VALUE EXCEEDED UNITY I N 19 MONI TORI NG VEELLS. HENCE, WERE THE GROUNDWATER USED IN I TS
PRESENT STATE, | T MAY PCSE A HEALTH RI SK W TH REGARD TO NONCARCI NOGENI C CHEM CALS.

W TH REGARD TO CARCI NOGENI C | NDI CATOR CHEM CALS, CANCER RI SKS FOR AT LEAST ONE COVPOUND EXCEEDED 1 X 10-6 IN
22 VELLS. PARTI CULARLY STRI KI NG VERE RESULTS OBTAI NED | N MONI TORI NG VELLS OAML2 AND OV®. VI NYL CHLORI DE
CONCENTRATI ONS | N THESE WELLS VWERE FOUND TO BE AT SUCH LEVELS THAT THE EXCESS CANCER Rl SK FROM THI S COVPQUND
ALONE WAS FOUND TO APPROACH 1. EI GHT OTHER VELLS EXH BI TED | NSTANCES OF ElI THER VI NYL CHLCORI DE CR

1, 2- DI CHLORCETHANE EXCEEDI NG CANCER RISKS CF 1 X 10-1.

THESE RESULTS | NDI CATE THAT ANY POTENTI AL | NGESTI ON OF GROUNDWATER FROM CERTAI N AREAS AT THE
OTT/ STORY/ CORDOVA SI TE PGSES Sl GNI FI CANT HEALTH RI SKS.

THE ABOVE DI SCUSSI ONS | NDI CATE THAT THE RI SKS FROM CURRENT AND POTENTI AL EXPOSURE TO CONTAM NATED
GROUNDWATER, SO L, AND SURFACE WATER ARE UNACCEPTABLE. ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES
FROM THI S SITE, | F NOT ADDRESSED BY | MPLEMENTI NG THE RESPONSE ACTI ON SELECTED IN THI S RECORD OF DEC S| QN
PRESENT AN | MM NENT AND SUBSTANTI AL ENDANGERVENT TO PUBLI C HEALTH, WELFARE, OR THE ENVI RONMENT.

#DA
8. DESCRI PTI ON OF ALTERNATI VES

ALTERNATI VE 1 - NO ACTI ON

SECTI ON 300. 68(F) (1) (V) OF THE NATI ONAL CONTI NGENCY PLAN REQUI RES THAT THE NO ACTI ON ALTERNATI VE BE CARRI ED
FORWARD FOR CONSI DERATI ON | N THE DETAI LED ANALYSI S OF ALTERNATI VES AS A BASELI NE FOR COVPARI SON OF OTHER
ALTERNATI VES. UNDER TH S ALTERNATI VE, NO FUNDS WOULD BE EXPENDED FOR MONI TORI NG, CONTRCL, OR CLEANUP OF
CONTAM NATI ON ASSOCI ATED W TH THE LI TTLE BEAR CREEK SYSTEM

DI SCHARCGES OF CONTAM NATED GROUNDWATER W LL CONTI NUE TO ENTER THE UNNAMED TRI BUTARY AND LI TTLE BEAR CREEK | F
NO ACTION | S TAKEN.

THE NO ACTI ON ALTERNATI VE DCES NOT PROVI DE PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT, AND DOES NOT
COVPLY W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE FEDERAL AND STATE REQUI REMENTS ( ARARS).

ALTERNATI VE 2 - EXTRACTI ON, ORGANI C CONTAM NANT REMOVAL, ADSCORPTI ON, Bl OLOG CAL TREATMENT, STREAM DI SCHARGE

THE MAJOR FEATURES OF THI S ALTERNATI VE | NCLUDE LOCATI NG GROUNDWATER EXTRACTI ON WELLS IN THE VI NI TY OF ENTRY
OF SEEPS OF CONTAM NATED GROUNDWATER | NTO LI TTLE BEAR CREEK AND | TS UNNAMED TRI BUTARY, PHYSI CAL CHEM CAL
TREATMENT TO PROVI DE I NI TI AL REMOVAL OF CORGANI C CONTAM NANTS, FI LTRATI ON TO PROVI DE FURTHER CONTAM NANT AND
SUSPENDED SCLI DS REMOVAL, AND Bl OLOGd CAL TREATMENT SO AS TO Yl ELD ENHANCED REMOVAL OF ORGANICS PRICR TO
STREAM DI SCHARCE.

MODELI NG SUGGESTS THAT AN APPROPRI ATE COMBI NED EXTRACTI ON RATE WOULD BE APPROXI MATELY 400 GPM  THI S SHOULD
PROVI DE EFFECTI VE | NTERCEPTI ON OF CONTAM NATED GROUNDWATER W THI N THE UNCONFI NED AQUI FER.

THE SPECI FI C TYPES OF PHYSI CAL- CHEM CAL ORGANI C CONTAM NANTS REMOVAL (E. G, UV-OXIDATION, AlR STRI PPI NG,

FI LTRATION (E. G GRANULAR ACTI VATED CARBON), AND Bl OLOd CAL TREATMENT (E. G ACTI VATED SLUDGE), WLL BE
DETERM NED I N THE REMEDI AL DESI GN PHASE THRCUGH ENG NEERI NG DESI GN AND ANALYSI S AND THE COVPETI Tl VE Bl DDI NG
PROCESS.

EFFLUENT QUALI TY MUST MEET CONDI TI ONS AS | MPCSED BY THE M CHI GAN ADM NI STERED NPDES PERM T SYSTEM AR
EM SSI ONS MUST BE SHOAN TO BE I N COVPLI ANCE WTH M CHI GAN Al R RULE 901 AS DEMONSTRATED BY Al R RULE 203.



SCLI DS/ SLUDGES GENERATED DURI NG WASTEWATER TREATMENT WOULD BE HANDLED | N ACCORDANCE W TH RCRA RULES ON
EVALUATI ON AND MANAGEMENT ON AND OFF SITE.  TECHNI CAL REQUI REMENTS | MPCSED W LL BE COWVPLI ED W TH, BUT SI NCE
THE ACTION IS ON-SI TE, SECTI ON 121(E) OF CERCLA DOES NOT REQUI RE COMPLI ANCE W TH ADM NI STRATI VE PROCEDURES.

I T 1S ESTI MATED THAT TH S ALTERNATI VE WOULD TAKE APPROXI MATELY 18 TO 20 MONTHS TO | MPLEMENT. | TS CAPI TAL
COST |'S $5, 030, 000 AND PRESENT WORTH COST | S $11, 750, 000. COST MAY VARY SOVEWHAT DEPENDI NG ON CARBON
ADSORPTI ON SYSTEM SELECTED, AS WELL AS PHYSI CAL- CHEM CAL TREATMENT CHOSEN.

ALTERNATI VE 3 - SLURRY WALL, EXTRACTIQN, ORGANI C CONTAM NANT REMOVAL, ADSORPTI ON, BI OLOG CAL TREATMENT,
STREAM DI SCHARCE

TH S ALTERNATI VE WOULD UTI LI ZE MOST FEATURES OF ALTERNATIVE 2. A PRINCI PAL DI FFERENCE | S THE | NSTALLATI ON OF
A SLURRY WALL OF APPROXI MATELY 1000 FEET I N LENGTH AND 90 FEET DEEP NEAR LI TTLE BEAR CREEK. A PRI MARY

BENEFI T OF SUCH A WALL WOULD BE THE EXPECTED DRCP | N VOLUVE OF CROUNDWATER REQUI RI NG TREATMENT. FEWER
EXTRACTI ON VEELLS, WTH A TOTAL PUWPI NG RATE OF APPROXI MATELY 150 GPM WOULD BE REQUI RED.

THE TOTAL TI ME REQUI RED TO BRING TH S ALTERNATI VE ON LINE | S ESTI MATED AT BETWEEN 19 AND 21 MONTHS. ITS
CAPI TAL COST |'S PLACED AT $4, 760, 000, AND | TS PRESENT WORTH | S ESTI MATED AS $9, 500, 000. SUCH COSTS MAY VARY
SOVEWHAT DEPENDI NG ON DESI GN SELECTI ON OF CARBON ADSCRPTI ON OR PHYSI CAL CHEM CAL TREATMENT CHOSEN.

ALTERNATI VE 4 - EXTRACTI ON, ORGANI C CONTAM NANT REMOVAL, ADSORPTI ON, POTW DI SCHARGE

TH S ALTERNATI VE WOULD UTI LI ZE MOST OF THE FEATURES OF ALTERNATI VE 2, WTH THE EXCEPTI ON OF NO Bl OLOG CAL
TREATMENT AND DI SCHARCGE WOULD BE ROUTED TO THE LOCAL POTW  ACCEPTABLE PRI ORI TY PCOLLUTANT PRETREATMENT
CONDI TI ONS HAVE BEEN RECEI VED FROM MJUSKEGON COUNTY OFFI Cl ALS RESPONSI BLE FOR PUBLI CLY OPERATED TREATMENT
WORKS (POTW COWPLIANCE. | T IS BELI EVED THAT SUCH CONDI TI ONS CAN BE MET THROUGH EMPLOYMENT OF | NI Tl AL
ORGANI C CONTAM NANT REMOVAL AND FI LTRATI ON STEPS.

CONSTRUCTI ON TI ME FOR THI S ALTERNATI VE | S ESTI MATED AT 18-20 MONTHS. CAPI TAL COSTS ARE PLACED AT $3, 140, 000,
W TH A PRESENT WORTH OF $8, 840, 000.

ALTERNATI VE 5 - SLURRY WALL, EXTRACTI ON, ORGANI C CONTAM NANT REMOVAL, ADSCRPTI ON, POTW DI SCHARGE

TH S ALTERNATI VE COMBI NES FEATURES OF ALTERNATI VES 3 AND 4. VI A SLURRY WALL CONSTRUCTI ON AND EMPLOYMENT COF
EXTRACTI ON VELLS, APPROXI MATELY 150 GPM CF WATER WOULD BE DI SCHARGED | NTO THE POTW SYSTEM AFTER | NI TI AL
TREATMENT FOR ORGANI C CONTAM NANT REMOVAL AND ADSCRPTI ON.  CONSTRUCTI ON TI ME FOR THI S ALTERNATI VE | S

ESTI MATED AT 19-21 MONTHS. CAPI TAL COSTS ARE PLACED AT $3, 600, 000, WTH A PRESENT WORTH OF $7, 380, 000

ALTERNATI VE 6 - TRENCH | NTERCEPTOR, STREAM DI SCHARGE.

TH S PROPCSAL CONSI DERS THE | NSTALLATI ON OF A FRENCH DRAI N SYSTEM OF ABOUT 1000 FEET IN LENGITH PLACED ON THE
WEST BANK OF THE LI TTLE BEAR CREEK SYSTEM  TRENCH BACKFI LL PERVEABI LI TY WOULD BE ON THE CRDER OF 1 X 10-1
FT/ SEC, WH CH WOULD ALLOW SOME 450 GPM OF GROUNDWATER TO ENTER THE TRENCH.  SLOPI NG WOULD BE FROM NORTH TO
SQUTH, SUCH THAT WATER COLLECTED WOULD DRAIN TO A WET WELL EQUI PPED WTH A SUBMERSI BLE PUWP. AS ADVOCATED BY
ONE OF THE SITE PRPS, SUCH FLONWOULD THEN BE RCQUTED | NTO THE MUSKEGON COUNTY POTW  TH S ALTERNATI VE AS

ORI G NALLY PROPCSED DI D NOT HAVE A PROVI SI ON FOR PRETREATMENT. AS ORI G NALLY PROPCSED BY THE PRP, TH S
ALTERNATI VE WOULD NOT HAVE MET ARARS, AND WOULD HAVE COST APPROXI MATELY $1, 000, 000. [|IN ORDER TO G VE TH S
CONCEPT FULL REVI EW THE AGENCY ASSUMED A TREATMENT SYSTEM AS NOTED | N ALTERNATI VE 2. CAPI TAL COSTS THEN ARE
PLACED AT $5, 500, 000, WTH A PRESENT NET WORTH OF $12, 200, 000. TI ME FOR | NSTALLATION IS PLACED AT 19-21
MONTHS.

SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

I T I'S NOWVAPPRCPRI ATE TO DI SCUSS SOME OF THE RELATI VE STRENGTHS AND WEAKNESSES OF THE ALTERNATI VES G VEN
ABOVE. LATER EACH OF THE ALTERNATI VES WLL BE REVI EWED AS TO HOW WELL THEY COVPARE TO THE CRI TERI A CF
OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMVENT, COVPLI ANCE W TH ARARS, LONG TERM EFFECTI VENESS AND
PERVANENCE, REDUCTION OF TOXICI TY, MOBILITY, OR VOLUME THROUGH TREATMENT, SHORT- TERM EFFECTI VENESS,

| MPLEMENTABI LI TY, COST, STATE ACCEPTANCE, AND COVMUNI TY ACCEPTANCE.

I T SHOULD BE NOTED THAT OF THE CRI TERI A LI STED ABOVE, OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT
AND COWPLI ANCE W TH ARARS ARE CONSI DERED AS THRESHOLD. | F AN ALTERNATI VE FAI LS TO MEET THESE TWD CRI TER A,
IT WLL NOT BE CONSI DERED FURTHER. THE OTHER CRITERIA WLL BE USED TO EVALUATE FURTHER THOSE ALTERNATI VES
THAT ARE PROTECTI VE AND ARE | N COVPLI ANCE W TH ARARS.



ALTERNATIVE 1 - NO ACTI ON

AS VWE HAVE SEEN, SIGNS WARNI NG OF CONTAM NATED WATER HAVE BEEN PLACED I N LI TTLE BEAR CREEK. A RI SK HAS ALSO
BEEN | DENTI FI ED WTH Al R | NHALATI ON AT PO NTS WTH N THE STREAM S VALLEY, AND A CHLOROFORM LEVEL I N LITTLE
BEAR CREEK EXCEEDED THE APPROPRI ATE AMBI ENT WATER CRI TERI ON BY A FACTOR CF NEARLY TWD-FOLD.  ADDI Tl ONALLY,
LEVELS OF BENZENE, VI NYL CHLORI DE, AND 1, 2- DI CHLOROETHANE EXCEED DRI NKI NG WATER CRI TERIA WTH N LI TTLE BEAR
CREEK.  VINYL CHLORI DE LEVELS ALSO EXCEED BY OVER A SI XTEEN-FOLD A M CH GAN CRI TERI ON ON THE PRESENCE OF

TOXI C SUBSTANCES AT LEVELS WH CH ARE OR NMAY BECOME | NJURI QUS TO THE PUBLI C HEALTH, SAFETY, OR WELFARE.
BENZENE LEVELS I N LI TTLE BEAR CREEK EXCEED US EPA AMBI ENT WATER QUALITY CRI TERI A FOR CARCI NOGENI C PROTECTI ON
OF 1 NGESTI ON OF WATER AND ORGANI SM5 BY NEARLY FORTY-FOLD.  SUCH CONDI TI ONS ARE NOT PROTECTI VE OF HUVAN HEALTH
AND THE ENVI RONMVENT.  CONSEQUENTLY, THE NO- ACTI ON ALTERNATI VE |'S NOT APPROPRI ATE FOR THI S SI TE.

ALTERNATI VE 2 - EXTRACTI ON, ORGANI C CONTAM NANT REMOVAL, ADSORPTI ON, Bl OLOG CAL TREATMENT, STREAM DI SCHARCE
TH S ALTERNATI VE UTI LI ZES A GROUND WATER PUMPI NG AND TREATMENT SCENARI O, AND THEN DI SCHARGE | NTO LI TTLE BEAR
CREEK FOR | NTERCEPTI ON OF THE CONTAM NANT PLUME

BACK I N THE DAYS OF OIT CHEM CAL OPERATI ON, PURCGE WELLS AND SOVE WATER SUPPLY WELLS HAD TO BE ABANDONED ( OR
SUFFERED GREATLY CURTAI LED PUMPI NG CAPACI TY) DUE TO FOULING  SUCH FOULI NG MAY HAVE BEEN CAUSED BY THE
POLLUTANTS I N THE GROUNDWATER HOMEVER, I T IS NOWFELT THAT ESTABLI SHI NG A REGULARLY - SCHEDULED PROGRAM OF
WELL MAI NTENANCE AND DOWNTI ME WOULD HELP TO AVO D SUCH PRCBLEMS. THE EXTRACTI ON WELLS ENVI SIONED BY TH S
ALTERNATI VE WOULD PRESUMABLY BE OF 8 INCH TO 10 | NCH DI AMETER

MOREOVER, |F A VELL WAS | NOPERABLE DURI NG MAI NTENANCE, THE REMAI NI NG VELLS COULD BE PUWPED AT H GHER RATES TO
TRY TO EXTEND THEI R ZONES OF COVERAGE.

ALTERNATI VE 3 - SLURRY WALL, EXTRACTIQN, ORGANI C CONTAM NANT REMOVAL, ADSORPTI ON, BI OLOG CAL TREATMENT,
STREAM DI SCHARGE FROM STRI CTLY ENG NEERI NG TERMS, TH' S ALTERNATI VE HAS CERTAI N ADVANTAGES OVER ALTERNATI VE 2.
ALTHOUGH | NI TI AL CAPI TAL COST IS SLI GHTLY H GHER, VOLUME OF WATER TO BE TREATED | S SUBSTANTI ALLY REDUCED.

TH S RESULTS | N LONER NMAI NTENANCE COSTS THROUGH REDUCED PONER DEMANDS AND DOSAGE REQUI REMENTS.  SOLI D WASTE
HANDLI NG COSTS WOULD ALSO BE LOAER, DUE TO REDUCED SPENT CARBON AND SLUDGE CGENERATI ON.

HONEVER, ALTERNATI VE 3 ALSO HAS DRAWBACKS. | N ARRANG NG ACCESS, I T IS EASI ER TO SECURE A FEW WELL

I NSTALLATI ON PO NTS AS OPPCSED TO A CONTI NUQUS STRI P OF LAND SOME 1000 FEET LONG  MOREOVER, MOST OF TH' S
STRIP OF LAND WOULD BE BEH ND RESI DENTI AL PROPERLY ALONG CENTRAL ROAD. PGOSSIBLE AIR EM SSI ONS MAY BE CREATED
I N EXCAVATI NG FOR THE SLURRY WALL. G VEN THAT ONE WOULD BE WORKI NG IN A ZONE OF CONTAM NATED SO LS AND
GROUNDWATER, ONE SHCOULD CONSI DER THE POSSI BLE EFFECTS ON NEARBY RESI DENTS AS WELL AS WORKERS. Al R EM SSI ONS
FROM WELL BCOREHOLES WOULD APPEAR TO PCSE MUCH LESS OF A PROBLEM TO RESI DENTS.

ALSO, THE SLURRY WALL I NTEGRITY ONCE I N PLACE, MAY HAVE SOME CAUSE FOR CONCERN. G VEN THE COWPLEX NATURE OF
THE OVERALL CONTAM NANT BLEND I N THE GROUNDWATER, THE MATERI ALS | N THE GROUNDWATER CCULD PCSE SQOVE
PCSSI BI LI TY OF ATTACK OR BREAKTHROUGH COF THE SLURRY WALL.

ALTERNATI VES 4 AND 5 - EXTRACTI ON (OR) SLURRY WALL AND EXTRACTI ON, ORGANI C CONTAM NANT REMOVAL, ADSORPTI ON,
POTW DI SCHARGE.

COVPARED TO ALTERNATI VES 2 AND 3, BOTH OF THESE ALTERNATI VES COFFER Sl GNI FI CANT CAPI TAL COST SAVINGS, SINCE IT
I'S ASSUMED THAT BI OLOG CAL TREATMENT CAN BE PROVI DED BY THE POTW AND NOT BUI LT I N TO THE ALTERNATI VE.

HONEVER, ALTERNATIVES 4 AND 5 BOTH POSE DRAWBACKS AS WELL. AS R FI ELDWORK WAS PROCEEDI NG I N 1988, LOCAL
NEWSPAPERS CARRI ED ACCOUNTS OF BY- PASSI NG OF THE MJUSKEGON COUNTY POTW MOREOVER, I T IS PROPOSED THAT TH S
POTW UNDERGO A LARGE EXPANSI ON OF NEARLY 10 M&. HOANEVER, THE MUSKEGON COUNTY WASTEWATER DI VI SION | S NOT
RECEPTI VE TO DEDI CATI NG ANY OF TH S PLANNED EXPANSI ON TO ACCEPT FLOAS FROM THE OTT/ STORY/ CORDOVA SI TE.

I NSTEAD, SEPARATE FI NANCI AL COWM TMENT FCR ADDI TI ONAL CAPACI TY MAY BE REQUI RED BEFORE TH S REMEDY CAN BE

| MPLEMENTED.

ALTERNATI VE 6 - TRENCH FRENCH DRAI N, STREAM DI SCHARCGE

AS NI TIALLY PROPCSED TO US EPA BY THE PRP, TH S ALTERNATI VE WOULD NOT HAVE MET ARARS BECAUSE | T HAD NO
PROVI SI ON FOR TREATMENT OF WATER COLLECTED. | N TERMS OF | MPLEMENTABI LI TY, TH S ALTERNATI VE POSES ACCESS
PROBLEMS AS NOTED | N THE ALTERNATI VE 3 DI SCUSSI ON ABOVE. EXTENSI VE EXCAVATION I N SO LS IN WH CH THE
GROUNDWATER |'S H GHLY CONTAM NATED NMAY POSE AN Al R EM SSI ONS PROBLEM FOR NEARBY RESI DENTS. | F EXCAVATED
SO LS ARE H GHLY CONTAM NATED A CONSI DERABLE SCLI D WASTE MANAGEMENT | SSUE | S PCSED.



MAI NTENANCE CF THE TRENCH SO AS TO PROMOTE CONTI NUED HI GH RATES OF | NFI LTRATI ON OVER TI ME ARE NOT EXPLORED BY
THE STATED ALTERNATI VE. | T CAN BE THEORI ZED THAT BI OLOG CAL FOULI NG OF THE TRENCH MAY BE PGSSI BLE. | F SO,
THE RATE OF | NFI LTRATI ON | NTO THE TRENCH WOULD BE REDUCED. | F | NFI LTRATI ON RATES WERE REDUCED SUFFI Cl ENTLY,
THE TRENCH WOULD NOT SERVE AS AN EFFECTI VE MEANS COF | NTERCEPTI NG CONTAM NATED GROUNDWATER, AND POLLUTI ON COF
LI TTLE BEAR CREEK WOULD RESUME. FURTHERMORE, UNDERDRAI N | NSTALLATI ON WOULD RESULT I N BYPASS COF A PCRTI ON OF
THE EXI STI NG STREAM BED, RESULTI NG | N PCSSI BLE GREATER DI STURBANCE TO NATURAL HABI TAT.

APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS FOR THE OT'T/ STORY/ CORDOVA SI TE

CERCLA SECTI ON 121 REQUI RES THAT REMEDI AL ACTI ONS COWPLY W TH THE REQUI REMENTS COF ALL FEDERAL AND DULY
ESTABLI SHED STATE ENVI RONVENTAL REGULATI ONS.  THOSE PERTI NENT REGULATI ONS ARE REFERRED TO AS APPLI CABLE OR
RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS) .

APPLI CABLE REQUI REMENTS MEAN THOSE CLEANUP STANDARDS, STANDARDS CF CONTRCOL, AND OTHER SUBSTANTI VE

ENVI RONVENTAL PROTECTI ON STANDARDS, REQUI REMENTS, CRI TERIA, OR LI M TATI ONS PROMULGATED UNDER FEDERAL AND
STATE LAW THAT SPECI FI CALLY ADDRESS A HAZARDQOUS SUBSTANCE, POLLUTANT, CONTAM NANT, REMEDI AL ACTI ON, LOCATI ON,
OR OTHER Cl RCUMSTANCES AT A CERCLA SITE. APPLI CABLE REQUI REMENTS ARE SPECI FI C TO THE CONDI TI ONS PRESENT ON
THE SI TE FOR WH CH ALL OF THE JURI SDI CTI ONAL PREREQUI SI TES OF THE LAW ARE SATI SFI ED.

RELEVANT AND APPROPRI ATE REQUI REMENTS ARE THOSE CLEANUP STANDARDS PROMULGATED UNDER FEDERAL AND STATE
REGULATI ON, THAT, VWH LE NOT "APPLI CABLE", ADDRESS PRCBLEM5S OR SI TUATI ONS SUFFI G ENTLY SIM LAR TO THCSE
ENCOUNTERED AT THE CERCLA SITE THAT THEIR USE IS WELL SUI TED TO THE PARTI CULAR SI TE. A REQUI REMENT THAT IS
JUDGED TO BE RELEVANT AND APPRCPRI ATE RECEI VES THE SAME DEGREE OF COWPLI ANCE AS | F | T WERE APPLI CABLE.

TO BE- CONSI DERED ( TBC) MATERI ALS ARE NON- PROMULGATED ADVI SORI ES OR GUI DANCE | SSUED BY FEDERAL OR STATE
GOVERNMVENT THAT ARE NOT LEGALLY BI NDI NG AND DO NOT HAVE THE STATUS OF ARARS. HOWEVER, | N MANY Cl RCUMSTANCES
TBCS WLL BE CONSI DERED ALONG W TH ARARS AS PART OF THE SI TE R SK ASSESSMENT AND MAY BE USED | N DETERM NI NG
THE NECESSARY LEVEL OF CLEANUP FOR PROTECTI ON OF HUVAN HEALTH FOR THE ENVI RONMENT.

ARARS APPLY TO ACTI ONS OR CONDI TI ONS LOCATED ONSI TE AND OFFSI TE.  ONSI TE ACTI ONS | MPLEMENTED UNDER CERCLA ARE
EXEMPTED FROM HAVI NG TO MEET ADM NI STRATI VE REQUI REVENTS OF FEDERAL AND STATE REGULATI ONS SUCH AS PERM TS AS
LONG AS THE SUBSTANTI VE REQUI REVMENTS OF THE ARARS ARE MET. OFFSI TE ACTI ONS ARE SUBJECT TO THE FULL

REQUI REMENTS OF THE APPLI CABLE STANDARDS OR REGULATI ONS, | NCLUDI NG ALL ADM NI STRATI VE AND PROCEDURAL

REQUI REMENTS.

CHEM CAL- SPECI FI C ARARS

CHEM CAL- SPECI FI C ARARS | NCLUDE THOSE LAWS AND REGULATI ONS GOVERNI NG THE RELEASE COF MATERI ALS POSSESSI NG
CERTAI N CHEM CAL OR PHYSI CAL CHARACTERI STI CS, OR CONTAI NI NG SPECI FI ED CHEM CAL COVPOUNDS. THESE REQUI REMENTS
GENERALLY SET HEALTH CR RI SK- BASED CONCENTRATI ON LI M TS OR DI SCHARGE LI M TATI ONS I N VAR QUS ENVI RONMVENTAL
MEDI A FOR SPECI FI C HAZARDOUS SUBSTANCES. EXAMPLES | NCLUDE DRI NKI NG WATER STANDARDS, AND AMBI ENT Al R QUALI TY
STANDARDS.

LOCATI ON- SPECI FI C ARARS

LOCATI ON- SPECI FI C ARARS ARE DESI GN REQUI REMENTS OR ACTI VI TY RESTRI CTI ONS BASED ON THE GEOGRAPHI CAL COR

PHYSI CAL PCsI TI ON OF THE SITE AND | TS SURRCUNDI NG AREA.  EXAMPLES | NCLUDE AREAS I N A FLOOD PLAIN, A WETLAND,
OR A HSTORIC SITE

ACTI ON- SPECI FI C ARARS

ACTI ON- SPECI FI C ARARS ARE TECHNOLOGY- BASED AND ESTABLI SH PERFORVANCE, DESI GN, OR OTHER SIM LAR

ACTI ON- SPECI FI C CONTROLS OR REGULATI ONS ON ACTI VI TI ES RELATED TO THE MANAGEMENT OF HAZARDQUS SUBSTANCES OR
PCLLUTANTS. AN EXAMPLE | NCLUDES RCRA | NCI NERATI ON REGULATI ONS.

COVPARATI VE ANALYSI S OF ALTERNATI VES

CRI TERI ON:
1. OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

ALTERNATI VE 1

AS VE HAVE SEEN, SI GNS WARNI NG OF CONTAM NATED WATER HAVE BEEN PLACED I N LI TTLE BEAR CREEK. A RI SK HAS ALSO



BEEN | DENTI FI ED WTH Al R | NHALATI ON AT PO NTS WTH N THE STREAM S VALLEY, AND A CHLOROFORM LEVEL IN LI TTLE
BEAR CREEK EXCEEDED THE APPROPRI ATE AMBI ENT WATER CRI TERI ON BY A FACTCR OF NEARLY TWO- FOLD.  ADDI TI ONALLY,
LEVELS OF BENZENE, VI NYL CHLORI DE, AND 1, 2- DI CHLOROETHANE EXCEED DRI NKI NG WATER CRI TERIA W THI N LI TTLE BEAR
CREEK. VINYL CHLORI DE LEVELS ALSO EXCEED BY OVER A Sl XTEEN-FOLD A M CH GAN CRI TERI ON ON THE PRESENCE CF

TOXI C SUBSTANCES AT LEVELS WH CH ARE CR MAY BECOME | NJURI QUS TO THE PUBLI C HEALTH, SAFETY, OR WELFARE.
BENZENE LEVELS I N LI TTLE BEAR CREEK EXCEED US EPA AMBI ENT WATER QUALI TY CRI TERI A FOR CARCI NOGENI C PROTECTI ON
OF | NGESTI ON OF WATER AND ORGANI SMB BY NEARLY FORTY- FOLD.  SUCH CONDI TI ONS ARE NOT PROTECTI VE OF HUVAN HEALTH
AND THE ENVI RONMVENT.  CONSEQUENTLY, THE NO- ACTI ON ALTERNATI VE |'S NOT APPROPRI ATE FOR THI S SI TE.

ALTERNATI VE 2

GROUNDWATER EXTRACTI ON, ORGANI CS PRETREATMENT, FILTRATION, Bl OLOG CAL TREATMENT, STREAM DI SCHARGE

TH S ALTERNATI VE W LL PREVENT CONTAM NATED DI SCHARGE FROM ENTERI NG THE LI TTLE BEAR CREEK SYSTEM TO THE EXTENT
NECESSARY TO ADEQUATELY PROTECT HUVAN HEALTH AND THE ENVI RONMVENT.

ALTERNATI VE 3
(SLURRY WALL W TH GROUNDWATER EXTRACTI ON, FILTRATION, Bl OLOd CAL TREATMENT, STREAM DI SCHARGE)

TH S ALTERNATI VE W LL PREVENT CONTAM NATED GROUNDWATER DI SCHARGE FROM ENTERI NG THE LI TTLE BEAR CREEK SYSTEM
TO THE EXTENT NECESSARY TO ADEQUATELY PROTECT HUVAN HEALTH AND THE ENVI RONMVENT.

ALTERNATI VE 4
GROUNDWATER EXTRACTI ON, ORGANI CS PRETREATMENT, FI LTRATI ON, POTW DI SCHARCGE

TH S ALTERNATI VE W LL PREVENT CONTAM NATED GROUNDWATER DI SCHARGE FROM ENTERI NG THE LI TTLE BEAR CREEK SYSTEM
TO THE EXTENT NECESSARY TO ADEQUATELY PROTECT HUVAN HEALTH AND THE ENVI RONMENT.

ALTERNATI VE 5
SLURRY WALL W TH GRCOUNDWATER EXTRACTI ON, ORGANI CS PRETREATMENT, FILTRATION, POTW

TH S ALTERNATI VE W LL PREVENT CONTAM NATED GROUNDWATER DI SCHARGE FROM ENTERI NG THE LI TTLE BEAR CREEK SYSTEM
TO THE EXTENT NECESSARY TO ADEQUATELY PROTECT HUVAN AND THE ENVI RONMENT.

ALTERNATI VE 6
TRENCH | NTERCEPT, NO TREATMENT, POTW DI SCHARGE

TH' S ALTERNATI VE W LL PREVENT CONTAM NATED GROUNDWATER DI SCHARGE FROM ENTERI NG THE LI TTLE BEAR CREEK SYSTEM
TO THE EXTENT NECESSARY TO ADEQUATELY PROTECT HUVAN HEALTH AND THE ENVI RONMENT.

2. COWPLI ANCE W TH ARARS

ALTERNATI VE 1

ALTERNATI VE 1 WLL NOT COWPLY W TH FEDERAL/ STATE ARARS.

ALTERNATI VE 2

TH' S ALTERNATI VE COVPLI ES W TH FEDERAL/ STATE ARARS.

ALTERNATI VE 3

TH' S ALTERNATI VE COWPLI ES W TH FEDERAL/ STATE ARARS.

ALTERNATI VE 4

TH' S ALTERNATI VE COWPLI ES W TH FEDERAL/ STATE ARARS, | F NO BYPASS CONDI TI ON OCCURS.

ALTERNATI VE 5



TH' S ALTERNATI VE COWPLI ES W TH FEDERAL/ STATE ARARS, | F NO BYPASS CONDI TI ON OCCURS.

ALTERNATI VE 6

ALTERNATI VE 6 DOES NOT COWVPLY W TH FEDERAL/ STATE TREATMENT ARARS AS ORI G NALLY PROPCSED. FOR COVPARI SON
PURPCSES, US EPA ASSUMED TREATMENT WAS PERFCRMVED.  ALTERNATIVE 6 MAY NOT MEET REQUI REMENT FCR PROTECTI ON OF
WETLANDS AND FLOCDPLAI NS.

3. LONG TERM EFFECTI VENESS AND PERNMANENCE

ALTERNATI VE 1

TAKI NG NO ACTI ON WLL RESULT IN SIGN FI CANT Rl SK REMAI NI NG FROM CONTAM NATED GROUNDWATER ENTERI NG THE STREAM
AND PCSI NG PROBLEMS OF SURFACE WATER CONTACT AND Al R | NHALATI ON.

ALTERNATI VE 2

I T IS EXPECTED THAT SEVERAL YEARS OF GROUNDWATER EXTRACTI ON AND TREATMENT NMAY LEAVE RESI DUAL CONTAM NATI ON | N
GROUNDWATER.  DEALING W TH SUCH RESI DUALS W LL BE AN OCBJECTI VE OF THE FULL SI TE FEASI Bl LI TY STUDY.

ALTERNATI VE 3

SAME AS ALTERNATI VE 2, HOANEVER, THE COVPLEX NATURE OF THE GROUNDWATER CONTAM NANTS NMAY PCSE A LONG TERM
THREAT TO | MPERMEABLE NATURE OF SLURRY WALL.

ALTERNATI VE 4

SAME AS ALTERNATI VE 2; HOWNEVER, POTENTI AL FOR POTW BYPASS EXI STS.

ALTERNATI VE 5

SAME AS ALTERNATI VE 3; HOAEVER, POTENTI AL FOR POTW BYPASS EXI STS.

ALTERNATI VE 6

SAME AS ALTERNATI VE 2, BUT POTENTI AL LOSS OF UNDERDRAI N PERVEABI LI TY DUE TO BI OLOE CAL GROMHS OVER TI ME AND
LACK OF CONTAI NVENT OF CONTAM NATED GROUNDWATER EXI STS. GREATER DI SRUPTI ON OF HABI TAT | N STREAM FLOCDPLAI N
I'S ALSO PGCSSI BLE.

MAI NTENANCE OF THE TRENCH SO AS TO PROMOTE CONTI NUED H GH RATES CF | NFI LTRATI ON OVER TI ME ARE NOT EXPLCRED BY
THE STATED ALTERNATI VE. | T CAN BE THEORI ZED THAT BI OLOG CAL FOULI NG OF THE TRENCH MAY BE PGSSI BLE. | F SO,
THE RATE OF | NFI LTRATI ON I NTO THE TRENCH W LL BE REDUCED. |F | NFI LTRATI ON RATES WERE REDUCED SUFFI Cl ENTLY,
THE TRENCH WOULD NOT SERVE AS AN EFFECTI VE MEANS COF | NTERCEPTI NG CONTAM NATED GROUNDWATER, AND POLLUTI ON COF
LI TTLE BEAR CREEK WOULD RESUME.

4. REDUCTION OF TOXIAI TY, M3BILITY OR VOLUVE THROUGH TREATMENT

ALTERNATI VE 1

NO HAZARDQUS NMATERI ALS WOULD BE TREATED.

ALTERNATI VE 2

APPROXI MATELY 210 M LLI ON GALLONS PER YEAR OF CONTAM NATED GROUNDWATER WOULD BE EXTRACTED AND TREATED, AND UP
TO 165, 000 POUNDS CF TOTAL CRGANI C CONTAM NANTS WOULD BE REMOVED FROM GROUNDWATER OVER A YEAR S TI ME.

APPROXI MATELY 400- 500 TONS PER YEAR OF RESI DUAL SOLI DS FROM FI LTRATI OV WASTEWATER TREATMENT MAY BE CREATED.
ALTERNATI VE 3

APPROXI MATELY 79 M LLI ON GALLONS PER YEAR OF CONTAM NATED GROUNDWATER WOULD BE EXTRACTED AND TREATED, AND UP

TO 80, 000 POUNDS OF TOTAL CRGANI C CONTAM NANTS WOULD BE REMOVED FROM GROUNDWATER OVER A YEAR S TI ME.  SOMVE
200- 300 TONS PER YEAR OF RESIDUAL SOLI DS FROM FI LTRATI ON WASTEWATER TREATMENT MAY BE CREATED.



ALTERNATI VE 4

SAME AS ALTERNATI VE 2, ABOVE.

ALTERNATI VE 5

SAME AS ALTERNATI VE 3, ABOVE.

ALTERNATI VE 6

APPROXI MATELY 210 M LLI ON GALLONS COF GROUNDWATER WOULD BE EXTRACTED AND TREATED PER YEAR
5. SHORT- TERM EFFECTI VENESS

ALTERNATI VE 1

IF NO ACTION | S TAKEN, SIGNI FICANT RI SK WLL REMAI N FROM CONTAM NATED GROUNDWATER ENTERI NG THE STREAM AND
POSI NG PROBLEMS OF SURFACE WATER DEGRADATI ON, RESOURCE | MPAI RVENT, AND Al R | NHALATI ON.

ALTERNATI VE 2

ALTERNATI VE 2 WOULD TAKE ABQOUT 18-20 MONTHS FCR | NSTALLATI ON COVMPLETI ON.  CONSTRUCTI ON | S EXPECTED TO RESULT
IN SOVE M NI MAL DI STURBANCE TO THE COWLNI TY. A PROGRAM OF HEALTH AND SAFETY TRAI NI NG AND USAGE OF
PROTECTI VE GEAR | S EXPECTED FOR WORKERS.  ENVI RONVENTAL | MPACTS ARE EXPECTED TO BE SLI GHT; DUST CONTRCL
MEASURES WOULD LI KELY BE NECESSARY, CONTAM NATED SO L CUTTI NGS WOULD BE DI SPOSED ACCORDI NG TO RCRA.
GROUNDWATER EXTRACTI ON MAY RESULT | N REDUCED STREAM FLOW NOTABLY | N THE UNNAMED TRI BUTARY.

ALTERNATI VE 3

ALTERNATI VE 3 WOULD TAKE ABQOUT 19-21 MONTHS FCR | NSTALLATI ON COVPLETI ON. USACGE OF A SLURRY WALL WLL | NCREASE
DI STURBANCE TO THE COMMUNI TY DUE TO | NCREASED VOLATI LE AIR EM SSI ONS DURI NG EXCAVATI ON. TEMPCRARY

RESI DENTI AL RELOCATI ON MAY BE REQUI RED. MORE DI STURBANCE TO VEGETATI ON POTENTI AL HABI TAT | S LI KELY DUE TO
SLURRY WALL EXCAVATI ON.  SUCH EXCAVATI ON WOULD ALSO PRESENT FURTHER HEALTH SAFETY FACTORS FOR WHI CH WORKERS
MJST BE MADE AWARE. ON THE OTHER HAND, EMPLOYMENT OF A SLURRY WALL CCOULD LI KELY REDUCE SLUDGES CREATED BY
WASTEWATER TREATMENT. HOWEVER, ALTERNATIVE 3 ALSO HAS DRAWBACKS. | N ARRANG NG ACCESS, IT IS EASIER TO
SECURE A FEWWELL | NSTALLATI ON PO NTS AS OPPOSED TO A CONTI NUQUS STRI P OF LAND SOVE 1000 FEET LONG
MOREOVER, MOST OF TH'S STRIP OF LAND WOULD BE BEH ND RESI DENTI AL PROPERLY ALONG CENTRAL ROAD. PGCSSIBLE AR
EM SSI ONS MAY BE CREATED | N EXCAVATI NG FOR THE SLURRY WALL. G VEN THAT ONE WOULD BE WORKI NG IN A ZONE COF
CONTAM NATED SO LS AND GROUNDWATER, ONE SHOULD CONSI DER THE PCSSI BLE EFFECTS ON NEARBY RESI DENTS AS WELL AS
WORKERS.  AIR EM SSI ONS FROM VELL BCOREHOLES WOULD APPEAR TO POSE LESS OF A PROBLEM TO RESI DENTS.

ALTERNATI VE 4

ALTERNATI VE 4 WOULD TAKE ABQUT 16-18 MONTHS FOR | NSTALLATI ON COVPLETI ON.  OTHER SHORT- TERM EFFECTI VENESS
FEATURES ARE AS | N ALTERNATI VE 2, ABOVE.

ALTERNATI VE 5

ALTERNATI VE 5 WOULD TAKE ABQUT 18-20 MONTHS FOR | NSTALLATI ON COVPLETI ON. OTHER SHORT- TERM EFFECTI VENESS
FEATURES ARE AS | N ALTERNATI VE 3, ABOVE.

ALTERNATI VE 6

SAME AS ALTERNATI VE 3, BUT HABI TAT DI STURBANCE WOULD BE MORE PRONOUNCED AND NO REDUCTI ON | N RESI DUALS
GENERATED WOULD OCCUR.

6. | MPLEMENTABI LI TY
ALTERNATI VE 1
NOT APPLI CABLE TO A NO- ACTI ON ALTERNATI VE

ALTERNATI VE 2



HE GROUNDWATER EXTRACTI ON AND TREATMENT FACI LI TI ES ARE READI LY CONSTRUCTED. WH LE PILOT TESTING IS LI KELY
NEEDED TO YI ELD BEST PERFORVANCE, | MPLEMENTATI ON OF THI S ALTERNATI VE WOULD NOT MAKE ANY FUTURE REMEDI AL

ACTI ONS S| GNI FI CANTLY MORE DI FFI CULT TO UNDERTAKE. MONI TORI NG EFFECTI VENESS CAN BE DONE THROUGH GROUNDWATER
- SURFACE WATER SAMPLI NG AND ANALYSI S; BI OLOGE CAL MONI TORI NG MAY BE NEEDED TO HELP JUDGE PERFORVANCE AND
STREAM RECOVERY. ONE TYPE OF PRETREATMENT FOR ORGANI CS THAT COULD BE UTI LI ZED | S SOVEWHAT | NNOVATI VE; (I.E.
ULTRAVI CLET OXI DATI ON) ALL OTHER TECHNOLOG ES ENVI SI ONED ARE CONVENTI ONAL.  TH' S W LL REQU RE ACCESS
ARRANGEMENTS FOR PIPING AS WLL ALL OTHER ALTERNATI VES EXCEPT ALTERNATI VE 1.

BACK I N THE DAYS OF OIT CHEM CAL COPERATI ON, SOVE WATER SUPPLY AND PURGE VELLS HAD TO BE ABANDONED CR
SUFFERED GREATLY CURTAI LED PUVPI NG CAPACI TY DUE TO FOULI NG  SUCH FOULI NG MAY HAVE BEEN CAUSED BY THE
POLLUTANTS | N THE GROUNDWATER ~ HOMEVER, ESTABLI SH NG A REGULARLY - SCHEDULED PROGRAM OF WELL NAI NTENANCE AND
DOMNTI ME WOULD HELP TO AVA D SUCH PROBLEMS. THE EXTRACTI ON VELLS ENVI SI ONED BY TH S ALTERNATI VE WOULD
PRESUVABLY BE CF 8 I NCH 10 | NCH DI AMETER

MOREOVER, | F A WELL BECAME | NOPERABLE DURI NG MAI NTENANCE, THE REVAI NI NG WELLS COULD BE PUWPED HARDER TO TRY
TO EXTEND THEI R ZONES OF COVERAGE.

ALTERNATI VE 3

ALTERNATI VE 3 PRESENTS MJCH THE SAME COVPONENTS OF | MPLEMENTABI LI TY AS ALTERNATI VE 2. HOMEVER, USAGE OF A
SLURRY WALL WOULD POSE A MORE DI FFI CULT CONSTRUCTI ON TASK THAN ALTERNATI VE 2, AND ARRANG NG ACCESS FCR A 1000
FEET CONTI NUQUS STRI P OF LAND WOULD BE MORE DI FFI CULT.

ALSO, SLURRY WALL I NTEGRITY, ONCE IN PLACE, BECOVES AN | SSUE. G VEN THE COVPLEX NATURE OF THE OVERALL
CONTAM NANT BLEND IN THE GROUNDWATER, THE MATERI ALS | N THE GROUNDWATER COULD PCSE SOVE PCSSI BI LI TY OF ATTACK
OR BREAKTHROUGH CF THE SLURRY WALL.

ALTERNATI VE 4

ALTERNATI VE 4 PRESENTS MUCH THE SAME COVPONENTS OF | MPLEMENTABI LI TY AS ALTERNATI VE 2. HOWEVER, PHYSI CAL
CHECKI NG OF PI PELI NE | NTEGRI TY WOULD NEED TO BE ENHANCED. ALSO, | NSTI TUTI ONAL CONSI DERATI ONS MAY PLAY A RCLE
I'N | MPLEMENTABI LI TY. NEGOTI ATI ON OVER CAPI TAL SHARE W TH THE POTW WOULD PROVE NECESSARY.

HOMNEVER, ALTERNATIVES 4 AND 5 BOTH POSE DRAWBACKS AS WELL. AS R FI ELDWORK WAS PROCEEDI NG I N 1988, LOCAL
NEWSPAPERS CARRI ED ACCOUNTS OF BY- PASSI NG OF THE MJUSKEGON COUNTY POTW MOREOVER, I T IS PROPOSED THAT TH S
POTW UNDERGO A LARGE EXPANSI ON OF NEARLY 10 M&D. HOANEVER, THE MJSKEGON COUNTY WASTEWATER DI VISION | S NOT
RECEPTI VE TO DEDI CATI NG ANY OF TH S PLANNED EXPANSI ON TO ACCEPT FLOAS FROM THE OTT/ STORY/ CORDOVA SI TE.

I NSTEAD, SEPARATE FI NANCI AL COWM TMENT FOR ADDI TI ONAL CAPACI TY MAY BE REQUI RED BEFCRE TH S REMEDY CAN BE

| MPLEMENTED.

ALTERNATI VE 5

ALTERNATI VE 5 PRESENTS MJCH THE SOVE COVPONENT OF | MPLEMENTABI LI TY AS ALTERNATI VE 3 AND 4 COVBI NED.
ALTERNATI VE 6

SAME AS ALTERNATI VE 3; HOANEVER THE NEED TO PROVI DE FOR TRENCH DEWATERI NG DURI NG CONSTRUCTI ON ADDS A FURTHER
FACTCOR

7. COST

(NOTE - COST ESTI MATES ARE ORDER- OF- MAGNI TUDE LEVEL W TH AN EXPECTED ACCURACY OF PLUS 50 PERCENT TO M NUS 30
PERCENT. ALL ESTI MATES AND PRESENT WORTH CALCULATI ONS ARE ROUNDED TO NO MORE THAN THREE S| GNI FI CANT

FI GURES. )

ALTERNATI VE 1

CAPI TAL COSTS $0
OPERATI ON/ MAI NTENANCE $0
(OVER 5 YEARS)

TOTAL PRESENT WORTH $0

ALTERNATI VE 2



CAPI TAL COSTS $ 5, 030, 000
OPERATI ON MAI NTENANCE $ 7,000, 000
TOTAL PRESENT WORTH $11, 700, 000

ALTERNATI VE 3

CAPI TAL COSTS $5, 620, 000
OPERATI ON MAI NTENANCE $4, 090, 000
TOTAL PRESENT WORTH $9, 500, 000

ALTERNATI VE 4

CAPI TAL COSTS $3, 140, 000
OPERATI ON' MAI NTENANCE $2, 082, 000
TOTAL PRESENT WORTH $8, 840, 000

ALTERNATI VE 5

CAPI TAL COSTS $3, 600, 000
OPERATI ON MAI NTENANCE $3, 750, 000
TOTAL PRESENT WORTH $7, 380, 000

ALTERNATI VE 6

CAPI TAL COSTS $ 5, 500, 000
OPERATI ON MAI NTENANCE $ 7,700, 000
TOTAL PRESENT WORTH $12, 200, 000

STATE ACCEPTANCE AND COVMUNI TY ACCEPTANCE

THE MDNR HAS EXPRESSED CONCERN TO US EPA OVER THE " SEVERE SURFACE WATER DEGRADATI ON' | N LI TTLE BEAR CREEK
"BELOW THE PO NT WHERE THE CONTAM NATED GROUNDWATER ENTERS THE STREAM " MDNR HAS URGED US EPA TO ACT "AS

QUI CKLY AS POSSIBLE' TO STOP THE CONTAM NATI ON FROM TH S SI TE FROM ENTERI NG THE LI TTLE BEAR CREEK SYSTEM TO
THE BEST OF US EPA'S KNOALEDGE AND BELI EF, M CH GAN FAVCORS ALTERNATI VE 2. AT THE AUGUST 16, 1989 PUBLIC
MEETI NG NO AREA RESI DENT EXPRESSED DI SAPPROVAL OF ACTI ON TO CONTRCOL SURFACE WATER CONTAM NATI ON.  SEVERAL
RESI DENTS COMMVENTED THAT US EPA SHOULD MOVE AGGRESSI VELY NOT ONLY ON THI S ASPECT, BUT ALSO ON THE | SSUE CF
REMEDI ATI ON OF CONTAM NATED SO LS.

THESE CRI TERIA WLL BE CONSI DERED | N MORE DETAIL I N THE RESPONSI VENESS SUMWARY COMMENTARY OF TH S REPORT.

#SR
9. THE SELECTED REMEDY

BASED UPON CONS| DERATI ON OF THE REQUI REMENTS OF CERCLA, THE DETAI LED EVALUATI ON OF THE ALTERNATI VES, AND
PUBLI C COWENTS, BOTH EPA AND THE STATE OF M CHI GAN HAVE DETERM NED THAT ALTERNATI VE 2 ( GROUNDWATER
EXTRACTI ON, ORGANI CS REMOVAL, FILTRATI QN, BI OLOGd CAL TREATMENT, STREAM DI SCHARCGE) 1S THE MOST APPROPRI ATE
REMEDY (FI RST OPERABLE UNIT) FOR THE OTT/ STORY/ CORDOVA SI TE | N NORTH MUSKEGON, M CH GAN.

A SER ES OF EXTRACTION VEELLS IN THE VICINITY COF LI TTLE BEAR CREEK AND | TS UNNAVED TRI BUTARY W LL | NTERCEPT
APPROXI MATELY FOUR HUNDRED GALLONS PER M NUTE OF CONTAM NATED GROUNDWATER FROM ENTERI NG THESE SURFACE WATER
BODI ES PRI CR TO TREATMENT. CONTAM NANTS | N THE GROUNDWATER W LL BE ADDRESSED THROUGH FI RST REMOVI NG ORGANI CS
BY PHYSI CAL - CHEM CAL MEANS, EMPLOYI NG FI LTRATI ON FOR SUBSEQUENT CRGANI C CONTAM NANT, SUSPENDED SCLI DS, AND
COLOR REMOVAL, AND THEN UTI LI ZI NG Bl OLOG CAL TREATMENT TO BRI NG ABOUT FURTHER REDUCTI ON | N DEGRADABLE

ORGANI CS.  WATERS THUS TREATED W LL THEN BE DI SCHARGED | NTO LI TTLE BEAR CREEK, COR THE NORTH BRANCH OF THE
MJUSKEGON RI VER  EFFLUENT QUALITY WLL BE DI CTATED BY VALUES AS ESTABLI SHED BY THE NPDES PROGRAM ADM NI STERED
BY THE M CH GAN DEPARTMENT OF NATURAL RESOURCES. AS A RESULT OF ENG NEERI NG UNDERTAKEN | N THE REMEDI AL

DESI GN AND CONSTRUCTI ON PROCESS, SOMVE CHANGES MAY OCCUR | N CERTAI N REMEDY ELEMENTS.

RESPONSE CBJECTI VES

THE RESPONSE OBJECTI VES FOR TH S OPERABLE UNIT ARE TO | NTERCEPT AND CONTAI N CONTAM NATED GROUNDWATER W THI N
THE UNCONFI NED GROUNDWATER SYSTEM ELI M NATE POTENTI AL SURFACE WATER AND Al R EXPCSURE ROUTES BY PREVENTI NG



CONTAM NATED GROUNDWATER DI SCHARGE | NTO LI TTLE BEAR CREEK AND | TS UNNAMED TRI BUTARY, AND TO ENSURE THAT THI S
OPERABLE UNI T |'S FUNDAVENTALLY OCOWPATI BLE W TH FUTURE REMEDI AL ACTI ONS AT THE OTT/ STORY/ CORDOVA SITE. IN
DETERM NI NG AN ACCEPTABLE STREAM EFFLUENT, THE APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENT ( ARARS) OF
ENVI RONVENTAL LAWS WERE REVI EWVED. THESE VALUES ARE PRESENTED ON PAGE 41 IN TH'S TEXT AS "M CH GAN LIM TS ON
STREAM DI SCHARCE" .

THE | NTRUSI ON OF CONTAM NATED GROUNDWATER | NTO LI TTLE BEAR CREEK AND I TS UNNAMED TRI BUTARY HAS RESULTED | N
THE DEGRADATI ON OF PORTI ONS OF THOSE BODI ES OF WATER.  UNDERTAKI NG THE SELECTED REMEDY WLL BRI NG ABOQUT A
RECOVERY | N STREAM QUALI TY, AND WLL ALSO REDUCE R SK ASSOCI ATED W TH CONTACT W TH SURFACE WATER AND

I NHALATI ON OF VOLATI LE ORGANI CS.

#SD
10. STATUTCRY DETERM NATI ONS PROTECTI ON CF HUMAN HEALTH AND THE ENVI RONVENT:

SURFACE WATER SAVPLES COLLECTED FROM LI TTLE BEAR CREEK AND | TS UNNAVED TRI BUTARY WERE FOUND TO BE

CONTAM NATED W TH THE COVPOUNDS WHOSE SCURCE WAS SEEPS OF UPWELLI NG GROUND WATER  SI GNS WARNI NG OF

CONTAM NATED WATER HAVE BEEN PCSTED | N THE STREAM BED BY MUSKEGON COUNTY HEALTH DEPARTMENT UPON

RECOMMENDATI ON OF THE STATE OF M CHI GAN. ENTRY OF CONTAM NATED GROUNDWATER | NTO THE STREAMS ALSO PRESENTS AN
Al R I NHALATI ON PROBLEM DUE TO THE VOLATI LE NATURE OF SEVERAL OF THE CONTAM NANTS. RESI DENTS NEAR LI TTLE
BEAR CREEK AND THE UNNAMVED TRI BUTARY ARE EXPOSED TO EXCESS LI FETI ME CANCER Rl SKS RANG NG FROM 1 X 10-6 TO 1 X
10-4 FOR HI GH | NHALATI ON EXPOSURES, AND ARE BEI NG DEPRI VED OF FULL USAGE OPPORTUNITY OF A WATER RESCURCE.

THE SELECTED REMEDY PROTECTS HUVAN HEALTH AND THE ENVI RONVENT THROUGH | NTERCEPTI ON OF CONTAM NATED
GROUNDWATER IN THE VICINITY OF LI TTLE BEAR CREEK AND SUBSEQUENT TREATMENT OF CORGANI CS REMOVAL, FI LTRATI ON,
AND Bl OLOGE CAL TREATMENT.  SUCH TREATMENT WLL ELI M NATE THE MAJOR SOURCE OF HAZARDOUS SUBSTANCE

CONTAM NATI ON OF THE LI TTLE BEAR CREEK SYSTEM IN THE VICI NI TY OF THE OTT/ STORY/ CORDOVA SITE. | T IS BELI EVED
THAT ANY SHORT- TERM THREATS ASSCCI ATED W TH THE SELECTED REMEDY CAN BE READI LY CONTROLLED. DESI GN OF THE
SELECTED REMEDY W LL BE SUCH THAT A CROSS- MEDI A PROBLEM (E. G AIR EM SSI ONS THAT COULD RESULT FROM VOLATI LE
CONTAM NANTS | N GROUNDWATER) W LL BE CONTROLLED.

COsT- EFFECTI VENESS:

THE SELECTED REMEDY | S COST- EFFECTI VE BECAUSE | T HAS BEEN DETERM NED TO PROVI DE OVERALL EFFECTI VENESS
PROPORTI ONAL TO | TS COSTS, THE NET PRESENT WORTH VALUE BEI NG $11, 750, 000. THE SELECTED REMEDY EFFECTI VELY
REDUCES THE HAZARDS POSED BY THE SI TE CONTAM NANTS. THE COST- EFFI CI ENCY OF THE SELECTED REMEDY WLL BE
FURTHERED BY ENG NEERI NG CONDUCTED DURI NG REMEDI AL DESI GN.  WH LE APPARENT COSTS OF POTW DI SCHARGE CPTI ONS
ARE LESS THAN THE SELECTED REMEDY, THE SELECTED REMEDY AVA DS THE UNCERTAI NTY OF POTW CAPACI TY AND RELATED
CAPI TAL ASSESSMENTS FCR TH' S SI TE, AS WELL AS THE FUTURE USER FEE AND BYPASS QUESTI ONS.

COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS ( ARARS)

THE SELECTED REMEDY OF GROUNDWATER EXTRACTI ON, CORGANI CS REMOVAL, FILTRATION, BI OLOG CAL TREATMENT, AND STREAM
DI SCHARGE WLL ATTAI N ALL ARARS PERTI NENT TO EFFLUENT DI SCHARCGES AND STREAM STANDARDS. TH S CPERABLE UNI' T
DCES NOT ADDRESS THE FI NAL REMEDI ATI ON CF GROUNDWATER RESTCORATI ON, WHI CH W LL BE ADDRESSED AS SI TE

REMEDI ATI ON PROCEEDS THROUGH THE RI/ FS PROCESS. ARARS PERTAI NI NG TO GROUNDWATER RESTORATI ON ARE NOT
ADDRESSED I N TH'S OPERABLE UNI T, BUT WLL BE CONSI DERED I N THE OVERALL SI TE FEASI BI LI TY STUDY. KEY ARARS FOR
TH S PROJECT ARE EFFLUENT AND STREAM QUALITY LI M TATI ONS PROVI DED BY THE STATE OF M CH GAN

UTI LI ZATI ON OF PERVANENT SCLUTI ONS TO THE MAXI MUM EXTENT PRACTI CABLE

US EPA AND THE STATE OF M CH GAN HAVE DETERM NED THAT THE SELECTED REMEDY REPRESENTS THE NMAXI MUM EXTENT TO
VWH CH PERVANENT SOLUTI ONS AND TREATMENT TECHNOLOG ES CAN BE UTI LI ZED | N A COST- EFFECTI VE MANNER FOR THE
OPERABLE UNIT AT THE OTT/ STORY/ CORDOVA SI TE, OF THOSE ALTERNATI VES THAT ARE PROTECTI VE OF HUVAN HEALTH AND
THE ENVI RONMENT AND COWVPLY W TH ARARS. US EPA AND THE STATE HAVE DETERM NED THAT THI S SELECTED REMEDY
PROVI DES THE BEST BALANCE OF TRADE OFFS I N TERVS OF LONG TERM EFFECTI VENESS AND PERFORVANCE, REDUCTION I N
TOXIATY, MBILITY, OR VOLUME ACH EVED THROUGH TREATMENT, SHCRT- TERM EFFECTI VENESS, | MPLEMENTABI LI TY, AND
COST, CONSI DERI NG THE STATUTORY PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT AND CONSI DERI NG STATE AND
COMMUNI TY ACCEPTANCE.

THE SELECTED REMEDY W LL SI GNI FI CANTLY REDUCE THE HAZARDS NOW PCSED BY THE ENTRY OF CONTAM NATED GROUNDWATERS
INTO LI TTLE BEAR CREEK AND | TS UNNAMED TRI BUTARY. THE SELECTED REMEDY WLL TREAT TH S CONTAM NATED
GROUNDWATER THROUGH REMOVAL OF ORGANI CS AND SCLI DS SUCH THAT THE RESULTANT EFFLUENT CAN BE DI SCHARGED | NTO

LI TTLE BEAR CREEK AND MEET SUBSTANTI VE REQUI REMENTS OF THE NPDES SYSTEM AS ADM NI STERED BY THE STATE OF



M CHI GAN.

THE SELECTED REMEDY PROVI DES FCR LESS DI SRUPTI ON AND REQUI RES LESS TI ME TO | MPLEMENT THAN DO GPTI ONS
INVOLVI NG A SLURRY WALL OR TRENCH.

PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

BY | NTERCEPTI NG AND TREATI NG CONTAM NATED GROUNDWATER PRI OR TO | TS ENTRY | NTO SURFACE WATER STREAMS, THE
SELECTED REMEDY ADDRESSES ONE OF THE PRI NCI PAL THREATS PCSED BY THE SI TE THROUGH THE USE OF TREATMENT
TECHNOLOG ES.

AS NOTED PREVI QUSLY | N DI SCUSSI ON OF ALTERNATIVE 1 (NO-ACTION), LITTLE BEAR CREEK FAILS TO MEET CERTAI N
RELEVANT AND APPRCPRI ATE WATER CRI TERI A DUE TO THE | NFLUX OF CONTAM NATED GROUNDWATER ORI G NATI NG FROM THE
OTT/ STORY/ CORDOVA SI TE.  ELI M NATI ON OF SUCH THREAT WLL Al D I N STREAM RECOVERY. THE TREATMENT PROCESS NOTED
I'N THE EARLI ER DI SCUSSI ON OF ALTERNATI VE 2 WLL AID IN THE REMOVAL AND DESTRUCTI ON OF VAR QUS POLLUTANTS.
THEREFORE, THE STATUTCRY PREFERENCE FOR REMEDI ES THAT EMPLOY TREATMENT AS A PRI NCI PAL ELEMENT | S SATI SFI ED.



#TA
TABLE 1

H GHER CONTAM NANT CONCENTRATI ONS I N SO L GROUNDWATER AND SURFACE WATER

SURFACE SO L PO NT SUBSTANCE CONC.
(RESULTS IN UG KG SF- 02W BENZQ C ACI D 6000
4,4' -DDT 25000
SF- 20 1, 2- DI CHLORCBENZENE 11000
BENzO C ACI D 75000
SF- 6 4- CHLOROANI LI NE 1200

SUBSURFACE SO L ( SHALLOW

(RESULTS IN UG KG SB- 07 1,1, 1- TRI CHLORCETHANE 17000
XYLENE 79000
TOLUENE 1600
SB- 24 1, 4- DI CHLORCBENZENE 7600
1, 2- DI CHLORCBENZENE 13000
HEXACHL CRCBENZENE 7800
GROUNDWATER
(RESULTS IN UG L) OW12(NEAR UNNAMED VI NYL CHLCRI DE 50000
TRI BUTARY) 1, 1- DI CHLORCETHENE 1100
1, 1- DI CHLORCETHANE 2400
1, 2- DI CHLORCETHANE 110000
TOLUENE 3200
BENZA C ACI D 1300
GROUNDWATER PO NT SUBSTANCE CONC.
(RESULTS IN UG L) OW9 VI NYL CHLORI DE 130000
(ABQUT 1/3 DI STANCE 1, 1- DI CHLORCETHENE 7900
FROM FORMER PLANT 1, 1- DI CHLORCETHANE 6300
TO CREEK) 1, 2- DI CHLORCETHANE 21000
CHLORCFORM 85
SURFACE WATER NEAR CONFLUENCE OF VI NYL CHLORI DE 52
(RESULTS IN UG L) UNNAVED TRI BUTARY 1, 1- DI CHLOROETHANE 26
AND LI TTLE BEAR 1, 2- DI CHLORCETHANE 140
CREEK BENZENE 26
TOLUENE 22
AN LI NE 17

TENTATI VELY | DENTI FI ED COVPOUNDS ( TI CS)

N- METHYL BENEZENEAM NE 24
N, N- DI METHYL BENZENEAM NE 100
N- ETHYL BENZENEAM NE 27

THE FOLLOW NG TWD TABLES DESCRIBE AIC, AI'S, AND CARCI NOGENI C POTENCY FACTORS FOR | NDI CATOCR CHEM CALS AT THE
OTT/ STORY/ CORDOVA SITE.  THE THI RD TABLE LI STS THE WEI GHT OF EVI DENCE FOR THE VARl QUS CATEGORI ES OF POTENTI AL
CARCI NOGENS.



TABLE 2

Al C AND AI'S VALUES FOR | NDI CATCR CHEM CALS AT THE OTT/ STORY/ CORDOVA Sl TE

ACCEPTABLE | NTAKE

| NGESTI ON ROUTE | NHALATI ON ROUTE

SUBCHRONIC  CHRONI C SUBCHRONIC  CHRONI C
(AI'S) (AIQ (AI'S) (AIQ

| NDI CATOR CHEM CAL M3 KG DAY  MJ KG DAY  MJKG DAY  MF KG DAY

1, 2- DI CHLORCETHANE

1, 1- DI CHLORCETHENE 0. 009

ARSEN C

CARBON TETRACHLCR! DE 0. 0007A

VI NYL CHLOR DE

CHLOROFORM 0.01

TETRACHLORCETHENE 0. 01A

BENZENE

1, 1, 2- TRl CHLOROETHANE 0. 004A

HEPTACHLOR EPOXI DE 0. 000013A

SI LVER 0. 003

BARI UM 0. 05A 0.0014  0.00014

ZINC 0. 21 0.21 0.1 0.01

COPPER 0. 037 0. 037

NI CKEL 0. 02 0. 02A

TRl CHLORCETHENE

TOLUENE 0. 43 0. 30 1.5 1.5

CYANI DE 0.02

METHYLENE CHLORI DE 0. 06

XYLENE 0.1 2A 0.69 0.4
4,4 -DDT 0. 0005
PCB

PRI MARY SCURCE: USEPA, 1986A
A - SOURCE: RFD, EPA I RIS DATABASE (12/1/88)



TABLE 3

CARCI NOGEN POTENCY FACTORS FOR | NDI CATOR CHEM CALS AT THE OTT/ STORY/ CORDOVA Sl TE

I NGESTI ON ROUTE I NHALATI ON ROQUTE
POTENCY POTENCY
FACTOR EPA VEI GHT  FACTOR EPA VEI GHT

I NDI CATOR CHEM CAL  (MJ K@ D)-1 OF EVIDENCE (M KG D)-1 OF EVI DENCE

1, 2- DI CHLORCETHANE 0. 091 B2 0. 091A B2
1, 1- D CHLORCETHENE 0. 58 Cc 1.16 C
ARSEN C 1.65B A 15A A
CARBON TETRACHLORI DE 0. 13 B2 0. 13A B2
VI NYL CHLCRI DE 2.3 A 0. 295A A
CHLOROFORM 0. 0061A B2 0. 081A B2
TETRACHLOROETHENE 0. 051 B2 0. 0033A B2
BENZENE 0. 029A A 0. 029A A
1,1, 2- TRI CHLORCETHANEO. 0573 C 0. 057A C
HEPTACHLCR EPOXIDE 9.1 B2 9.1 B2
S| LVER

BARI UM

ZI NC

COPPER

NI CKEL A 1.19 A
TRI CHLOROETHENE 0.011 B2 0. 013A B2
TOLUENE

CYAN DE

METHYLENE CHLORIDE 0. 0075 B2 0.0143 B2
XYLENE

4,4 -DDT 0.34 B2 B2
PCB 7.7 B2 B2

PRI MARY SCURCE: EPA, 1986
A - SOURCE: RFD, EPA I RIS DATABASE ( REVI SED 12/ 1/ 88)
B - USEPA, 1987



TABLE 4

EPA WEI GHT OF EVI DENCE CATEGORI ES FOR POTENTI AL CARCI NOGENS

EPA DESCRI PTI ON
CATEGORY - GROUP DESCRI PTI ON OF EVI DENCE
GROUP A HUVAN CARCI NOGEN SUFFI G ENT EVI DENCE FROM
EPI DEM OLOG C STUDI ES TO SUPPCRT
A CAUSAL ASSCCI ATI ON BETWEEN
EXPOSURE AND CANCER
GROUP B1 PROBABLE HUMAN LI M TED EVI DENCE COF
CARCI NOGEN CARCINOGENI I TY | N HUVANS FRCM
EPI DEM OLOCGE C STUDI ES
GROUP B2 PROBABLE HUVAN SUFFI Cl ENT EVI DENCE COF
CARCl NOGEN CARCI NOGENICI TY I N ANI MALS,
| NADEQUATE EVI DENCE OF
CARCI NOGENI CI TY | N HUMANS
GROUP C PCSSI BLE HUMAN LI M TED EVI DENCE CF
CARCI NOGEN CARCI NOGENGENI I TY | N ANl MALS
GROUP D NOT CLASSI FI ED | NADEQUATE EVI DENCE COF
CARCI NOGENICI TY I N ANI MALS
GROUP E NO EVI DENCE OF NO EVI DENCE OF CARCI NOGENI CI TY
CARCI NOGENI A TY IN AT LEAST TWO ADEQUATE AN VAL
I'N HUVANS TESTS OR IN BOTH EPI DEM OLCGE C

AND ANI MAL STUDI ES



TABLE 5
OTT/ STORY/ CORDOVA SUMVARY OF GROUND WATER FI NDI NGS AND ARARS (UG L, PPB)

EXCESS LI FETI ME  NON- CARCI N.

DRI NKI NG WATER CANCER RI SK R SK
10( - 6) REFERENCE
MAXI MUM  STANDARD MAX. EXPOSURE FROM DOSE CONC.
OONCENT.  CONT. LEVEL | NGESTION H GHEST
RES| DENTI AL R SK
COVPOUND DETECTED MCL EXPOSURE AGE GROUP,
0-6 YEARS
VOLATI LE ORGANI CS
ACETONE 1600 - - 1000
BENZENE 3800 5 1.2 -
CHLOROBENZENE 110 - - 270
CHLOROETHANE 34 - - -
1, 1- DI CHLORCETHENE 7900 7 0. 06 -
1, 1- DI CHLORCETHANE 6300 - - 1200

1, 2- DI CHLORCETHANE 110000 5 0.4 -
1, 2- DI CHLORCETHENE

( TOTAL) 140 - - -
METHYLENE CHLORIDE 2300 - 4.7 -
TOLUENE 38000 - - 3000
TRI CHLORCETHENE 110 5 3.2 -
VI NYL CHLORI DE 130000 2 0.02 -
SEM - VOLATI LE ORGANI CS

ANI LI NE 6000 - - -
Bl S( 2- ETHYLHEXYL)

PHTHALATE 91 - 51 -
BENZO C ACI D 47000 - - -
BENZYL ALCOHOL 3000 - - -
BUTYL BENZYL

PHTHALATE 2 - - -
4- CHLOROANI LI NE 1200 - - -
2- CHLORCPHENCL 2100 - - -
4- METHYLPHENCL 1200 - - -

N- NI TROSCDI PHENY
LAM NE 19 - 7.1 -



TABLE 5 ( CONTI NUES)
OTT/ STORY/ CORDOVA SUMVARY OF GROUND WATER FI NDI NGS AND ARARS (UG L, PPB)

EXCESS LI FETI ME  NON- CARCI N.

DRI NKI NG WATER CANCER RI SK R SK
10( - 6) REFERENCE
MAXI MUM  STANDARD MAX. EXPOSURE FROM DOSE CONC.
OONCENT.  CONT. LEVEL | NGESTION H GHEST
RESI DENTI AL Rl SK
COVPOUND DETECTED MCL EXPOSURE AGE GROUP,
PESTI CI DES
HEPTACHLOR
EXPOX| DE 0. 49 - 0. 004 -
4, 4- DDD 0.13 - - -
| NORGANI CS
ARSENI C 92 50 0.02 -
BARI UM 1680 1000 - 500
CCPPER 119 - - 370
CHROM UM 7.8 50 - 50
LEAD 101 50 - 14
SELENI UM 2.4 10 - 30
SI LVER 1070 50 - 30
ZINC 2230 - - 2100

CYANI DE 616 - - 200



TABLE 6
TO BE- CONSI DERED ( TBC) MATERI ALS PROPCSED NATI ONAL PRI MARY DRI NKI NG WATER REGULATI ONS

PROPCSED CURRENT  PROPCSED

DRI NKI NG WATER MCLG MCL MCL
CONTAM NANTS HEALTH EFFECTS (MF L) (MF L) (M3 L)
| NORGANI CS
ASBESTOS BENI GN TUMORS 7 MLLION - 7 MLLION
FI BERS/ LI TER FI BERS/ LI TER
BARI UM O RCULATORY 5 1 5
SYSTEM EFFECTS
CADM UM KI DNEY EFFECTS 0. 005 0.01  0.005
CHROM UM GASTRO NTESTINAL 0.1 0.05 0.1
EFFECTS
MERCURY KI DNEY EFFECTS 0. 002 0.002  0.002
NI TRATE METHEMOGLOBI N- 10 10 10
EM A ("BLUE BABY"
SYNDROVE)
NI TRATE METHEMOGLOBI N- 1 - 1
EM A ("BLUE BABY"
SYNDROME)
SELENI UM NEURCLOG CAL 0.05 0.01 0.05
EFFECTS

VOLATI LE ORGANI CS ( SOLVENTS)

as1,2-D- NERVQUS SYSTEM 0.07 - 0. 07
CHLORCETHYLENE

1, 2- DIl CHLORO LI VER TOXI N, 0 - 0. 005
PROPANE LUNG AND

KI DNEY EFFECTS

ETHYLBENZENE LI VER, KI DNEY 0.7 - 0. 07
EFFECTS
MONOCHL CRO- RESPI RATORY 0.1 - 0.1
BENZENE NERVQUS SYSTEM
LI VER, KI DNEY
EFFECTS
0- Dl CHLORO NERVQUS SYSTEM 0.6 - 0.6
BENZENE LUNG LI VER,

KI DNEY EFFECTS

STYRENE PGSSI BLE CANCER, 0/0.1(1) - 0.005/0. 1(1)
LI VER, CENTRAL
NERVQUS SYSTEM
EFFECTS

TETRACHLORO PROBABLE CANCER 0 - 0. 005
ETHYLENE



TOLUENE

TRANS- 1, 2-
Dl CHLCRO
ETHYLENE

XYLENES

NERVQUS SYSTEM
LUNG LI VER
EFFECTS

NERVQUS, SYSTEM

CENTRAL NERVQOUS
SYSTEM EFFECTS

PESTCI DES/ HERBI Cl DES PCBS

ALCHLOR

ALDI CARB

ALDI CARB
SULFOXI DE

ALDI CARB SULFONE

ALTRAZI NE

CARBCOFURAN

CHLORDANE

I NORGANI CS

DI BROMOCHLORO
PROPANE ( DBCO)

2,4-D
ETHYLENE

Dl BRAM DE
HEPTACHLCOR

HEPTACHLCR
EPOXI DE

L1 NDANE

METHOXYCHLOR

PROBABLE CANCER
NERVQUS SYSTEM
TOXIA TY

NERVQUS SYSTEM

TOXI A TY

NERVQUS SYSTEM
TOXIA TY

NERVQUS SYSTEM
LI VER, HEART
EFFECTS
NERVQUS SYSTEM
REPRCDUCTI VE
EFFECTS

NERVQUS SYSTEM
LI VER EFFECTS

PROBABLE CANCER

LI VER, KI DNEY

EFFECTS

PROBABLE CANCER

PROBABLE CANCER

PROBABLE CNACER

NEURCLOA CAL, LI VER,
KI DNEY EFFECTS

CENTRAL NERVQUS
SYSTEM EFFECTS

10

0. 003

0. 0002

0.4

. 004

10

0. 002

0. 003

0. 0002

0. 00005

0. 0004

0. 0002

0 0002

0.4



PCBS PROBABLE CANCER,

REPRCDUCTI VE

EFFECTS 0.2 - 0. 0005
PENTACHLCRO
PHENCL CORGAN CENTRAL

NERVQUS SYSTEM

FETAL EFFECTS 0.2 - 0.2
TOXAPHENE PROBABLE CANCER 0 0.005 0.005

2,4, 5-TP(SI LVEX) LI VER, KI DNEY
EFFECTS 0.05 0.01 0,05

DRI NKI NG WATER TREATMENT CHEM CALS

ACRYLAM DE PROBABLE CANCER 0 - TREATMVENT
TECHNI QUE 4
EPI CHLORCEHYDRI N PROBABLE CANCER 0 - TREATMVENT

TECHNI QUE 4



TABLE 6 ( CONTI NUES)
TO BE- CONSI DERED (TBC) MATERI ALS PROPOSED NATI ONAL PRI MARY DRI NKI NG WATER REGULATI ONS

ANALYTI CAL
SQURCES METHODS( 2) BAT( 3)
GEOLOQ CAL, ASBESTCS
CEMENT PI PE TBM C F; DF; DMF; CC
GEOLOG CAL CFAA; DAAA; | CP | E; LS; RO
GEQLOd CAL, M NI NG
AND SMELTI NG CFAA; | CP | E; RO, CF;, LS
GEALOG CAL GFAA; DAAA; | CP IE I E LS, RO
USED | N MANUFACTURE COF
PAI NT, PAPER, VI NYL,
CHLORIDE,; USED IN
FUNG Cl DES; GEQLOA CAL MCV; ACV GAC, LS; U F; RO, PAC
FERTI LI ZER, SEWAGE,
FEEDLOTS MCR IC | SE; ACR AHR | E RO
CGCEOLOCA CAL, M NI NG GFAA; GHAA AA; LS, T F, RO

EXTRACTI ON SOLVENT,

DYES, PERFUVES,

PHARVACEUTI CALS, LACQUERS 502. 1, 502. 2; 503. 1
524.1,524.2 PTA; GAC

PESTI Gl DE, SOLVENT (ANALYTI CAL METHCDS AND BATS ARE THE SAME
FOR ALL VOLATI LE ORGAN CS)

MANUFACTURE OF STYRENE
SOLVENT, PESTI Cl DE

| NDUSTRI AL SOLVENT,
PESTI Cl DE

MANUFACTURE OF POLYSTYRENE
PLASTI C

DRY CLEANI NG SOLVENT
SOLVENT, GASCLI NE ADDI Tl VE
EXTRACTI ON SOLVENT, DYES,

PERFUVES, PHARVACEUTI CALS,
LACQUERS



SOLVENT; USED TO MANUFACTURE

PAI NTS, DYES, ADHESI VES,

DETERGENTS; FUEL ADDI Tl VE

HERBI Cl DE 505; 507 GAC
PESTI G DE, HERSBI ClI DE,

RESTRI CTED | N SOME AREAS 531.1 GAC

PESTI C DE, HERBI Cl DE,
RESTRI CTED | N SOVE AREAS 531.1 GAC

PESTI G DE, HERBI ClI DE,

RESTRI CTED | N SOVE AREAS 531.1 GAC
HERBI CI DE 505; 507 GAC
PESTI C DE, HERBI C DE 531.1 GAC

PESTI C DE, HERBI ClI DE,
MOST USES MANNED | N 1980 505; 508 GAC

PESTI CI DE, CANCELLED
IN 1977 504 GAC

HERBI Cl DE 515.1 GAC

GASQOLI NE ADDI TI VE, SA L

FUM GANT, SOLVENT, MOST

PESTI Cl DE USES RESTRI CTED

IN 1984 504 GAC

I NSECTI G DE, MOST USES
RESTRI CTED | N 1983 505; 508 GAC

I NSECTI A DE, MOST USES
RESTRI CTED | N 1983 505; 508 GAC

I NSECTI CI DE TO CONTROL FLEES,

LICE, TICKS, SOVE USES

RESTRI CTED | N 1983 505; 508 GAC

I NSECTI C DE 505; 508GAC
VERY PERSI STENT,

TRANSFCRMERS; CAPACI TGRS, 505; 508( SCREEN

PRODUCTI ON BANNED | N 1977 ONLY) ; 508A GAC

WOCD PRESERVATI VE;
NON- WOCD USES BANNED | N 1987 515.1 GAC

PESTI CI DE, HERBI G DE, MOST

USE CANCELLED IN 1977 505 GAC
HERBI Cl DE, CANCELLED I N 1983 515.1 GAC
DRI NKI NG WATER TREATMENT NA PAP

DRI NKI NG WATER TREATMENT NA PAP



TABLE 7
M CH GAN LI M TS ON STREAM DI SCHARGE (ACT 245, PART 21; RULE 57)
WXBELS FOR PARAMETERS TO BE TREATED AND DI SCHARGED FROM THE OTT/ STORY/ CORDOVA CHEM CAL COWMPANY SI TE, MJSKEGON

COUNTY, M CH GAN NPDES PERM T #M 0048145 - PROPOSED ALTERNATI VE DI SCHARCGE SI TES LOCATED ON LI TTLE BEAR CREEK
OR N. CHANNEL MUSKEGON RI VER AT DI SCHARGE RATES OF EI THER 0.57 OR 2. 47 MGD.

ESTI MATED
GROUNDWATER BAT*  ACUTE RULE 57(2)
CONCENTRATI ON LIM TS VALUES  VALUES
PARAMETERS (UG L) (Ud L) (UG L) UG L)
VINYL CHLORIDE ** 12000 3 3.1
1, 1- DI CHLORETHANE 1700 | NSUFFI Ol ENT | NFORVATI ON
1, 1- DI CHLORCETHENE 250 2 3000 2.6
BENZENE ** 350 5 5300 60
TOLUENE 800 5 4800 100
CHLOROFORM 500 3600 43
METHYLENE CHLORI DE ** 500 2640 59
1, 2- DI CHLORCETHANE ** 250000 10 12700 650
CHLOROEBENZENE 50 3200 71
M BK (4- AETHYL,
2- HEXANONE) 50 52000 1155
ACETONE
( 2- PROPANONE) 600 500
BENZYL ALCOHOL 200 44
O CRESQL
(4- METHYL PHENOL) 50 140 3
2- CHLOROPHENCL 50 440 10
N-METHLY ANILINE 4500 | NSUFFI Ol ENT | NFORVATI ON
2-ETHYL ANILINE 200 1234 27
4- CHLOROANLI NE 300 240 5
TETRAETHYL UREA 50 553
CAVPHOR 2500 7200 60
BENZOI C ACI D 300 9368 208
TETRAHYDORFURAN 200 5000 11
Bl S (2- ETHYLHEXYL)
PHTHALATE ** 50 4520 100
ARSEN C 30 184
CADM UM 0.7
CHROM UM 93
CCPPER 60 40
CYAN DE A 4
LEAD 20 10
NI CKEL 20 148
SELENI UM 22

ZI NC 1500 177



TABLE 7 ((CONTI NUES)

WATER QUALI TY BASED EFFLUENT LIM TS (30 DAY AVERAGE LIMTS)

OPTION®  CPTION*  CPTION*  CPTI O\
1 2 3 4
PARAVETERS COMMENT* (UG L) (UG L) (UG L) UG L)
VINYL CHLORIDE ** TLSC BAT BAT BAT BAT
1, 1- DI CHLORETHANE
1, 1- DI CHLORCETHENE CRV BAT BAT BAT BAT
BENZENE ** TLSC BAT BAT BAT BAT
TOLUENE ACV 225 129 10327 2450
CHLOROFCRM CRV BAT BAT BAT BAT
METHYLENE CHLORI DE ACV BAT BAT BAT BAT
1, 2- DI CHLORCETHANE ** CRV 1260 721 BAT BAT
CHLORCEBENZENE ACV 3200 71
M BK (4- AETHYL,
2- HEXANONE) ACV 2599 14870 119280 28296
ACETONE
(2- PROPANONE) TLSC 1125 644 51636 12249
BENZYL ALCOHOL ACV 99 57 4544 1078
O CRESOL
(4- METHYL PHENOL) ACV 7 440 310 73
2- CHLOROPHENCL ACV 22 13 1033 245
N- METHLY AN LI NE
2-ETHYL ANILINE  ACV 61 35 2789 661
4- CHLOROANLI NE ACV 11 640 516 122
TETRAETHYL UREA  ACV 1199 928 27788 13059
CAMPHCR ACV 135 77 6196 1471
BENZOI C ACI D ACV 478 268 21481 5096
TETRAHYDORFURAN ~ ACV 25 14 1136 269
BI'S (2- ETHYLHEXYL)
PHTHALATE ** ACV BAT BAT BAT BAT
ARSENI C 241 197 4863 1259
CADM UM 0.9 0.7 18 4.7
CHROM UM 121 99 2435 631
COPPER 51 42 977 255
CYANI DE A 5 4 106 27
LEAD 11 10 130 37
NI CKEL 191 157 3666 956
SELENI UM 29 24 585 151
ZINC 229 189 4435 1155
OPTION 1 = 0.57 MGD DI SCHARGE TO LI TTLE BEAR CREEK W TH A 95% EXCEEDANCE FLOW CF 1.1 CFS.

OPTION 2 = 2.47 M3D DI SCHARGE TO LI TTLE BEAR CREEK W TH A 95% EXCEEDANCE FLOW CF 1.1 CFS.

OPTION 3 = 0.57 MaD DI SCHARGE TO N. CHANNEL OF THE MUSKEGON RI VER W TH A 95% EXCEEDANCE FLOW OF 360 CFS.

OPTION 4 = 2.47 M2 DI SCHARGE TO N. CHANNEL OF THE MUSKEGON RI VER W TH A 95% EXCEEDANCE FLOW OF 360 CFS.
BAT = BEST AVAI LABLE TREATMENT

CRV = CANCER RI SK VALUE

ACV = AQUATI C CHRONI C VALUE

TLSC = TERRESTRI AL LI FE CYCLE SAFE VALUE

**  CARCI NOGEN



RESPONSI VENESS SUMVARY
I NTRODUCTI ON

THE PURPCSE OF TH S RESPONSI VENESS SUMVARY |'S TO DOCUMENT THE COMVENTS RECEI VED DURI NG THE PUBLI C COMVENT
PERI CD, AND THE RESPONSE OF THE UNI TED STATES ENVI RONMENTAL PROTECTI ON AGENCY (US EPA) TO THESE COMMVENTS.
ALL OF THE COMMENTS SUWARI ZED I N TH S DOCUMENT WERE CONSI DERED PRICOR TO US EPA'S FINAL DECI SION. THE
RESPONSI VENESS SUMVARY |'S DI VIDED | NTO TWD SECTIONS.  THE SI TE OVERVI EW AND BACKGROUND ON COVMUNI TY

I NVOLVEMENT SECTI ON PROVI DES A BRI EF SI TE H STORY, AND NOTES CONCERNS EXPRESSED BY ClI TI ZENS AT VARI QUS

PO NTS. THE SUMVARY OF PUBLI C COMMENTS RECElI VED DURI NG THE PUBLI C COMVENT PERI OD AND US EPA RESPONSES
SECTI ON SUMVARI ZES CI TI ZEN ORAL AND WRI TTEN COMMENTS, FOLLOWED BY US EPA RESPONSE. | N SQOVE | NSTANCES,
RECURRI NG COMVENTS ADDRESSI NG A COMMON SUBJECT W LL BE GROUPED ACCORDI NG TO | SSUE, AND RESPONDED TOGETHER

SI TE OVERVI EW AND BACKGROUND ON COVMUNI TY | NVOLVEMENT

THE OTT/ STORY/ CORDOVA SUPERFUND SI TE | S A FORMER SPECI ALI TY ORGANI C CHEM CAL PRODUCTI ON FACI LI TY LOCATED AT
THE EASTERN END OF AGARD ROAD | N DALTON TOANSHI P, M CHI GAN. A DI STI NCTI VE PART CF THE SI TE FROM 1958- 1957
WAS THE USAGE OF LAGOONS TO ACCEPT | NDUSTRI AL WATSTEWATERS AND FCR A TI ME H GH STRENGTH WASTE ' HEELS
FOLLOWN NG VESSEL CLEANQUT.

THE REMEDI AL | NVESTI GATI ON (RI') NOTED S| GNI FI CANT POLLUTI ON OF GROUNDWATER BENEATH AND DOMNGRADI ENT OF THE
SITE. AT LEAST A PORTION OF TH S CONTAM NATED AQUI FER IS DI SCHARG NG | NTO LI TTLE BEAR CREEK AND | TS UNNAMVED
TRI BUTARY, LOCATED ABOUT ONE-HALF M LE SQUTHEAST OF THE SI TE. WH LE CONSI DERATI ON MUST BE G VEN TO

RESTCORATI ON COF A CLASS |1 AQU FER AND CERTAIN SI TE AREAS WHERE SO L CONTAM NATION IS PROM NENT, THE BASI C
OBJECTIVE CF TH S INTERIM ACTION | S TO HALT THE MOVEMENT OF CONTAM NATED GROUNDWATER | NTO THE LI TTLE BEAR
CREEK SYSTEM

AS NOTED I N THE ADM NI STRATI VE RECORD, COMMUNI TY | NVOLVEMENT W TH THE OTT/ STORY/ CORDOVA SI TE BEGAN AS FAR
BACK AS THE 1970'S. AS AN EXAMPLE A LETTER TRANSM TTED | N AUGUST 1975 FROM THE MUSKEGON COUNTY HEALTH
DEPARTMENT RELAYED CI TI ZEN CONCERN OVER ODCR PROBLEMS ATTRI BUTED TO THE SITE. THE SPREAD OF CONTAM NATED
GROUNDWATER EASTWARD FROM THE SI TE AND | TS PCSSI BLE EFFECTS UPON RESI DENTI AL WELL WATER SUPPLI ES FURTHER

HEI GHTENED COMMUNI TY | NVOLVEMENT. I N THE LATE 1970'S, CERTAIN CI TI ZENS FI LED SU T AGAI NST A PERSON THEY
BELI EVED TO BE A FORMER SI TE OMNER. THE ADM NI STRATI VE RECCORD | NDI CATES THAT I N 1981, THIS SUI T WAS SETTLED.
THE QUTCOVE BEI NG EXTENSI ON COF AN ALTERNATE WATER SUPPLY | NTO THE AREA. IN 1982, THE SI TE WAS PLACED ON THE
NATI ONAL PRICRITIES LI ST. I N NOVEMBER 1987, US EPA CONDUCTED A REMEDI AL | NVESTI GATI ON ' KI CK- OFF'  AVAI LABI LI TY
SESSI ON AT THE DALTON TOMSH P HALL LOCATED NEAR THE SI TE. BOTH THE DALTON TOMSH P HALL AND THE WALKER
MEMORI AL LI BRARY | N NORTH MJUSKEGON HAVE SERVED AS LOCAL | NFORVATI ON REPCSI TORI ES THROUGHOUT THE REMEDI AL

I NVESTI GATI OV FEASI Bl LI TY STUDY (RI/FS) PROCESS. CONCERNS EXPRESSED TO US EPA BY Cl TI ZENS DURI NG THE Rl
PROCESS ARE:

L CONCERN OVER PRCPERTY VALUE AND | LLI QUI DI TY.
1 A FRUSTRATI ON OF ' ENOUGH STUDY - IT IS TIME TO GET ON WTH THE BUSI NESS OF CLEANUP' .

ON AUGUST 16, 1989, US EPA CONDUCTED AN AVAI LABI LI TY SESSI ON AND A FORVAL PUBLI C HEARI NG TO DI SCUSS KEY RI

FI NDI NGS, AND TO PRESENT THE PROPCSED PLAN FOR REMEDI AL ACTI ON, AS GENERATED BY THE FOCUSED FEASI Bl LI TY STUDY
(FFS). THE PUBLI C COMVENT PERI OD WAS | NI TI ATED ON AUGUST 1, 1989. AN ADVERTI SEMENT WAS PLACED I N THE

" MUSKEGON CHRONI CLE" ANNOUNCI NG THE BEG NNI NG OF THE COMMVENT PERI OD, THE LOCAL AVAI LABI LI TY OF THE PROPCSED
PLAN AND FFS REPORT, AND THE TI ME AND PLACE OF THE AVAI LABI LI TY SESSI ON AND PUBLI C MEETI NG

SUMVARY COF PUBLI C COMMVENTS RECEI VED DURI NG THE PUBLI C COMVENT PERI CD
ORAL COMMENTARY RECEI VED AT THE PUBLI C MEETI NG

COMMENT 1: MR GCOLLACH, AREA RESI DENT, COMVENTED THAT HE DI D NOT FAVOR ALTERNATIVE 6 CR 7, AND FEARS THAT
DI SCHARGES RCQUTED TO THE LOCAL PUBLI C CPERATED TREATMENT WORKS ( POTW MAY CAUSE PROBLEMS W TH OR OVERLQAD
THAT SYSTEM

RESPONSE: US EPA TAKES CAREFUL NOTE OF THESE VIEWS. WH LE RQUTI NG A DI SCHARGE FROM THE OTT/ STORY/ CORDOVA
(ds/C SITE TO THE POTW MAY BE PHYSI CALLY POSSI BLE, US EPA BELI EVES THAT SUCH A CHO CE | MPOSES A BURDEN ON
I' T TO DEMONSTRATE THAT AN EFFLUENT LEAVING THE O S/C SITE WLL NOT | MPAIR OR | NTERFERE W TH POTW PERFORVANCE.
A VEN THE NUMERQUS COMPOUNDS ASSCOCI ATED WTH THE O S/ C SI TE, SUCH DEMONSTRATI ON WOULD BE A COMPLEX

UNDERTAKI NG FURTHER, TO THE BEST OF US EPA' S | NFORVATI ON AND BELI EF, THE MJSKEGAN COUNTY POTW I S



CONSI DERI NG PHYSI CAL EXPANSI ON DI D NOT | NCLUDE A Sl ZEABLE DI SCHARGE FROM THE SI TE TO THE POTW WERE TO OCCUR,
US EPA BELIEVES | T WOULD BE NECESSARY TO NEGOTI ATE FOR AN | NCREMENTAL SHARE OF SUCH EXPANSI ON.  FCR THESE
REASONS, US EPA BELI EVES A STREAM DI SCHARGE, RATHER THAN A POTW DI SCHARGE, | S APPROPRI ATE.

COMMENT 2: MR HUGHES, AREA RESI DENT, EXPRESSED CONCERN ABOUT CONTAM NATED GROUND AND EXPRESSED CONCERN
THAT US EPA ADDRESS TREATMENT OF SUCH GROUND | N ADDI TI ON TO GROUNDWATER CLEANUP.

RESPONSE: US EPA BELIEVES TH S C TI ZEN RAI SES A VALID PONT. THE R CONDUCTED FCR THE SI TE NOTED SEVERAL
I NSTANCES OF CONTAM NATED SO LS. US EPA AGREES THAT I T | S APPROPRI ATE TO CONSI DER WHETHER SUCH AREAS COULD
ACT AS POTENTI AL SOURCES OF NEW RELEASES | NTO THE GROUNDWATER SYSTEM US EPA WLL CONSIDER TH S QUESTION I N
THE FEASI BI LI TY STUDY (FS) NOW I N PREPARATION FOR THI'S SITE, AND | NTENDS TO EXPLCRE | TS FI NDI NGS AND
RECOMMVENDATI ONS W TH THE PUBLI C.

COMMENT 3: MR VOCGEL | DENTI FI ED H MSELF AS A FORMVER RESI DENT LI VI NG NEARBY THE SI TE. HE EXPRESSED THE
DESI RE TO SEE US EPA CONDUCT A HEALTH STUDY OF THE AREA, AS WELL AS UNDERTAKE GROUNDWATER CLEANUP.

RESPONSE: US EPA WLL CONSI DER CAREFULLY THE G TI ZEN S VI EW6 ON GROUNDWATER CLEANUP. AS TO THE HEALTH
STUDY, US EPA NOTES THAT WHEN THE " SUPERFUND' STATUTE WAS REAUTHORI ZED, CONGRESS REQUI RED THE AGENCY COF TOXIC
SUBSTANCES AND DI SEASES REGQ STRY TO PERFORM A HEALTH ASSESSMENT OF ALL NPL SITES, OF WVHHICH O S/C IS ONE

PENDI NG DETERM NATI ONS MADE W THI N THI S HEALTH ASSESSMENT, ATSDR MAY RECOMVEND MORE STUDY OR MEDI CAL

MONI TORI NG OF A G VEN AREA/ POPULATI ON.  ONE SUCH QUTCOMVE MAY BE A HEALTH STUDY. WHI LE US EPA DCES NOT PERFORM
HEALTH ASSESSMENTS/ STUDI ES, US EPA WLL BE PLEASED TO MAKE YOUR VI EW6 KNOWN TO THE ATSDR REPRESENTATI VES

STATI ONED | N CH CAGD

COMMENT 4: MR GOLLACH NOTES THAT HE IS SUBM TTI NG WRI TTEN MATERI AL TO US EPA TO FORWARD TO ATSDR AND
SUPPCRTS THE VI EW THAT A HEALTH STUDY BE PERFORVED.

RESPONSE: AS NOTED I N THE PREVI QUS RESPONSE, US EPA WLL RELAY THE VIEWS OF CI TI ZENS TO ATSDR AS W TH
REGARD TO THE MATTER OF A HEALTH STUDY.

COMMENT 5: MR WEI SNER, FORMVER EMPLOYEE AND CURRENT RESI DENT, EXPRESSED CONCERN THAT US EPA ONLY TOOK SO L
SAMPLES TO A DEPTH OF SI X I NCHES AND M SSED SI TE AREAS HE BELI EVES MAY BE H GH I N POLLUTANTS. MR WEI SER
BELI EVES THAT US EPA SHOULD MOVE AGCGRESSI VELY TO GET RID OF POLLUTED SO LS, SUCH AS BY | NCI NERATI ON WH LE
ALSO TREATI NG GROUNDWATER.  THI'S CI TI ZEN | DENTI FI ED H MBELF AS A FORVER SI TE WORKER, AND RECALLED SPI LLS AND
WASTE DI SPCSAL IN THE VICINITY OF FORVER SI TE BU LDI NGS. MR VEI SNER OBSERVED THAT I T IS H S BELI EF THAT
SOME TREES ON THE SI TE DI ED BECAUSE OF PCLLUTANTS. TH' S C TI ZEN FURTHER NOTED PAST MANAGEMENT NAY HAVE

M SLEAD WORKERS AS TO THE POTENTI ALLY HARMFUL EFFECTS OF WORKI NG W TH CERTAIN SI TE CHEM CALS. TH S C Tl ZEN
BELI EVES US EPA SHOULD FOLLOW A SI M LAR COURSE OF ACTI ON AS WAS DEVELGCPED BY UNI ROYAL, AND BELI EVES ELEMENTS
OF THAT PLAN | NCLUDED PROVI SI ON FOR | NCI NERATI ON OF PCLLUTED SO L.

RESPONSE: US EPA NOTES WTH CARE THE VI EWs EXPRESSED ON THE | NSTANCES OF SPI LLAGE DURI NG TI MES OF PLANT
OPERATI ON.  US EPA WSHES TO PO NT OUT THAT SO L SAMPLI NG WAS NOT CONFI NED TO SHALLOW SAMPLES ONLY. | NDEED,
DURING THE Rl FI VE BORI NGS TO DEPTHS OF APPROXI MATELY 150-170 FEET WERE PERFORMED AND | NSTANCES CF POLLUTANTS
APPEARI NG AT SUBSTANTI AL DEPTH WERE NOTED. AS NOTED I N OTHER RESPONSES, US EPA WLL RELAY TO ATSDR VI EW6
EXPRESSED ON HEALTH MATTERS. AS NOTED IN THE RESPONSE TO MR HUGHES, US EPA MOST DEFI NI TELY W LL CONSI DER
THE MATTER OF CONTAM NATED SO LS, AND THE PGSSI BLE NEED TO TREAT OR BRI NG ABQUT DI SPOSAL OF SUCH SO LS. IN
REVI EW NG DOCUMENTS CONCERNING TH' S SITE, US EPA HAS NOTED | NSTANCES OF THE UNI ROYAL DI SCUSSI ONS W TH THE
STATE OF M CH GAN, AND HAS PLACED DOCUMENTS DATED 11/27/76, 01/03/77, AND 01/17/77 |1 NTO THE ADM NI STRATI VE
RECORD FOR THI'S SITE. US EPA ALSO NOTES W TH CARE THE COVMENTER S VI EWS ON THE NEED TO TREAT SI TE
GROUNDWATER, AND VI EWS ON PCSSI BLE DAVACGE TO SI TE VEGETATI ON CAUSED BY PAST SI TE WASTE MANAGEMENT PRACTI CES.

COMMENT 6: MR GOLLACH NOTED THAT HE | S AWARE US EPA SAMPLES WERE ALSO TAKEN AT DEPTH
RESPONSE: NO FURTHER RESPONSE | S REQUI RED OF US EPA AT TH' S TI ME
COMMENT 7: M5. KI RK COUNSEL REPRESENTI NG CPC, OBJECTS TO THE LACK OF A COWENT PERI OD FOR THE R, TO THE

I NSUFFI CI ENT TI ME PERI GD FOR REVI EW CF THE FFS, AND THE FAI LURE OF US EPA TO ALLOW ACCESS TO CERTAI N STUDI ES
AND DATA.

RESPONSE: VI A NUMERQUS FREEDOM COF | NFORVATI ON ACT (FO A) REQUESTS, US EPA HAS RECEI VED FROM MB. KIRK' S
FIRM US EPA HAS SUPPLI ED VOLUM NOUS DATA CONCERNI NG THE SITE. US EPA DENIES THAT I T HAS WRONGFULLY FAI LED
TO PROVI DE ACCESS TO SI TE DATA. US EPA IS NOT BOUND TO CONDUCT A PUBLIC COWWENT PERICD ON THE RI.  US EPA
SUPPLIED A COPY OF THE R TO M5. KIRK' S FI RM WHEN SUPPLI ES WERE NMADE AVAI LABLE LAST SPRING US EPA HAS



RECEI VED NUMERQUS COMVENTS AND SUBM TTALS FROM M5, KIRK'S FIRM ON THE CONDUCT OF THE R AND OTHER SI TE
RELATED | NFORVATI ON.  US EPA HAS PLACED A TREMENDOUS AMOUNT OF SUCH | NFCRVATI ON | N THE ADM NI STRATI VE RECORD
FOR THS SITE. FURTHER VWH LE M5. KIRK'S FIRM IS THE ONLY PARTY STATI NG THAT THE PUBLI C COMWENT PERICD | S

I NSUFFI CI ENT, US EPA HAS NONETHELESS EXTENDED RECEI PT OF WRI TTEN COMMVENT CONCERNI NG THE PROPOSED PLAN

COMMENT 8: M5. ROBBINS, AREA RESI DENT, NOTES THAT SHE W SHES US EPA EVERY SUCCESS ON OUR CLEANUP EFFCRTS
AT O S/C, BUT REGRETS THAT SUCH EFFORTS ARE OVER TEN YEARS AND NUVEROUS CANCER DEATHS TQO LATE.

RESPONSE: IN ALL HONESTY, US EPA CANNOT MAKE A FI TTI NG RESPONSE TO THI S COMVENT.

COMMENT 9: MR GOLLACH NOTES A PAST CITIZENS' SU T TO TRY TO GET A WATER SUPPLY EXTENDED TO THE AREA. HE
STATES THAT HE DI SAGREES WTH M5. KIRK'S COMMENTS.

COMMENT 10: M5. KIRK NOTES IN SETTLEMENT OF SUCH SU T HER CLI ENT CONTRI BUTED CLOSE TO A M LLI ON DOLLARS FCOR
CONSTRUCTI ON OF SUCH SUPPLY, AND FURTHER NOTES DENI AL OF RESPONSI BI LI TY FOR OPERATI NG THE SI TE.

COMMENT 11: MR VEI SNER NOTES HE BELI EVES SI GNI FI CANT POLLUTI ON TOOK PLACE WHEN OI'T CHEM CAL OPERATED
| NDEPENDENTLY.

RESPONSE: NO FURTHER RESPONSE | S REQUI RED OF US EPA AT TH' S TI ME

COMMENT 12: MR GCOLLACH BELI EVES US EPA SHOULD NOT OVERLOCK MR OIT IN THE FI NAL RESPONSI Bl LI TY FOR THE
PROBLEM BROUGHT HERE.

RESPONSE: US WLL CONSIDER TH S COMVENT W TH CARE.

COMMENT 13: MR PRINGLE, A CTIZEN LIVING NEAR THE SITE, NOTES THAT AT ONE TI ME OIT CHEM CAL HAD A PLAN FOR
DEEP WELL I NJECTI ON OF WASTES, BUT NEVER EXECUTED THI' S PLAN, AND TH S MAY ACCOUNT FOR THE PCOLLUTI ON PROBLEM
THAT NOW EXI STS.

RESPONSE: US EPA APPRECI ATES THE | NFORVATI ON PROVI DED BY TH S C Tl ZEN.

COMMENT 14 : MS. HARRI SON, AREA RESI DENT, NOTES THREE MAI N AREAS OF CONCERN. (A) HER BELI EF THAT A HEALTH
STUDY |'S BADLY NEEDED, (B) A CONCERN THAT US EPA'S SAMPLI NG EFFORT DI D NOT GO FAR ENOUGH TO THE SOUTH, AND
(O A HOPE FOR A MEETI NG FORUM THAT WLL | NCLUDE MORE QUESTI ONS AND ANSWERS SO THAT THE PUBLI C MAY BETTER
POSE COMMENTS.

RESPONSE: AS NOTED IN THE RESPONSE TO MR VOGEL AND OTHERS, US EPA WLL RELAY C Tl ZEN CONCERNS FOR A
HEALTH STUDY TO ATSDR US EPA ALSO APPRECI ATES THIS CI TIZEN S VI EWs ON SAMPLI NG EXTENT. THE CHARTS AND
GRAPHS US EPA USED I N DI SCUSSI NG KEY R FI NDI NGS DI D NOT | NCLUDE ALL WELLS SAMPLED, BUT RATHER THOSE THAT
SEEMED OF MORE SI GNI FI CANCE.  OF RELEVANCE TO THIS COMVENTER S PO NT, US EPA NOTES A SHARP DI STI NCTI ON
BETWEEN UPGRADI ENT WELLS SOVEWHAT NORTHWEST OF THE SI TE AND SI TE WELLS. THE UPGRADI ENT WELLS SHOWED A

VI RTUAL ABSENCE OF POLLUTANTS; SITE WELLS | N NUVEROUS CASES WERE HEAVI LY POLLUTED. | DEALLY, ONE WOULD LI KE
TO FI ND THAT SAME DI STI NCTION PO NT TO THE SOUTH. WHI LE SOVE WELLS ON RI VER ROAD SQUTH CF THE SI TE WERE
RELATI VELY CLEAN, OTHERS WERE STILL H GHLY POLLUTED. WH LE US EPA BELI EVES SUFFI Cl ENT KNOALEDGE HAS BEEN
GAI NED TO UNDERTAKE THE ACTI ON DI SCUSSED | N THE PRCPCSED PLAN, FURTHER REFI NEMENT OF THE SOUTHERN LIM TS OF
CONTAM NATI ON MAY BE NEEDED. US EPA ALSO IS APPRECIATIVE OF THS A TIZEN S VI EWs ON THE NEED TO HAVE BETTER
"G VE AND TAKE'. US EPA NOTES THAT EARLI ER IN THE DAY, WE DI D CONDUCT A LESS FORVAL AVAI LABILITY SESSION I N
AN ATTEMPT TO SERVE TH S PURPOCSE. | F SOVE PECPLE S PERSONAL SCHEDULES PREVENTED THEM FROM ATTENDI NG PLEASE
BE ASSURED WE ARE A PHONE CALL OR A LETTER AWAY. ALSO US EPA DCES NMAI NTAI N LOCAL | NFORVATI ON REPCSI TCRI ES,
SO THAT | NFORVATI ON CAN BE REVI EMED | N MORE DEPTH.

COWMMENT 15: MR VOCGEL, AREA RESI DENT, NOTES THAT MORE DETAI LED | NFORVATI ON WOULD HELP C TI ZENS COMVENT.
RESPONSE: US EPA REFERS TO THE RESPONSE G VEN ON THE THI RD PART OF THE PREVI QUS COMMVENT.

COMMENT 16: MR GOLLACH NOTES HE BELI EVES THE EXTRACTI ON WELLS WLL BE I N THE CREEK

RESPONSE: TH S 1S NOT CORRECT. US EPA ENVI SI ONS EXTRACTI ON WELLS SET BACK SOVEWHAT FROM THE CREEKS.

COMMENT 17: MR VEI SNER SUGGESTS THE PCSSI BI LI TY OF "WELL MBI LITY" I N GO NG FROM ONE POCCKET OF H GHLY
CONTAM NATED GROUNDWATER TO ANOTHER



RESPONSE: REGRETTABLY, US EPA | S NOT AWARE CF HOVW VWE MAY MAKE THE WELLS MOBI LE. HOWEVER, US EPA BELI EVES
TH S COMVENT H TS UPON AN | MPOCRTANT PO NT. WH LE US EPA SEES A CLEAR ROLE TO BE SERVED BY EXTRACTI ON WELLS
IN THE VI NITY OF THE CREEK ACTI NG TO | NTERCEPT CONTAM NATI ON BEFORE | T ENSURES THE CREEK SYSTEM US EPA
SEES VALUE I N OTHER WELLS LOCATED NEAR AREAS OF H GH CONTAM NATI ON, AND WLL EXPLORE TH S CONCEPT I N THE
FEASI BI LI TY STUDY (FS) FOR THE SI TE.

COMMENT 18: M5. HAM L, AREA RESI DENT, NOTES THAT SHE FINDS I T | MPLAUSI BLE FOR ALL OF THE CONTAM NATED
GROUNDWATER TO RUN | NTO THE LI TTLE BEAR CREEK SYSTEM AND | S CONCERNED ABQUT PCSSI BLE MOVEMENT TO THE WEST.

RESPONSE: US EPA NOTES THAT UPON REVI EW OF THE SI TE | NFORVATI ON, VE TOO EXPRESS DOUBT I N THE VI EW
EXPRESSED BY CERTAI N PRP REPRESENTATI VES, THAT LI TTLE BEAR CREEK IS THE ULTI MATE RECEPTOR OF GRCUNDWATER FLOW
FROM THE SITE. | T APPEARS TO US EPA THAT LI TTLE BEAR CREEK' S | NFLUENCE ON THE GROUNDWATER REG ME | N THE AREA
MUST BE FINITE. WH LE LI TTLE BEAR CREEK DCOES APPEAR TO RECEI VE A CONSI DERABLE LQADI NG OF PCLLUTANTS FROM
SHALLOAER AQUI FER PORTI ONS, THERE MJST BE A SUBSURFACE DEPTH BELOW WH CH LI TTLE BEAR CREEK CANNOT | NFLUENCE
FLON US EPA | S EVALUATI NG GROUND WATER REMEDI ATI ON FOR THE ENTIRE SI TE IN THE FS CURRENTLY | N PREPARATI ON.
TH'S FS WLL DEAL W TH GRCUNDWATER FLOW BESI DES THAT I N THE LI TTLE BEAR CREEK AREA.

COMMENT 19: MB. AMES, AREA RESI DENT, REGRETS THE LACK CF A QUESTI ON AND ANSWER SESSI ON DURI NG THE COMMVENT
SESSI ON.

RESPONSE: US EPA NOTES THAT MANY Cl TI ZENS TOOK ADVANTAGE OF A QUESTI ON AND ANSWER SESSI ON HELD
| MVEDI ATELY AFTERWARDS.

COMMENT 20: M5. HARRI SON EXPRESSED CONCERN OVER THE FATE CF THE WATER TABLE, AND WHETHER WELL USERS SHOULD
BE CONCERNED.

RESPONSE: PLEASE REFER TO THE RESPONSE BELOWN TO MR GOLLACH S WRI TTEN COMVENTS ( SEE WRI TTEN COMMVENT NO.
2)., WH CH TOUCHED ON A SIM LAR PO NT.

COMMENT 21: MR GOLLACH OBSERVED THAT HE HOPES THE DRI NKI NG WATER AVAI LABLE TO THE PANELI STS WAS NOT FROM
THE SI TE, BECAUSE WE LL NEVER GET THE PLACE CLEANED-UP IF IT IS

RESPONSE: US EPA NOTES THAT WE ARE STILL HERE. EVIDENTLY, THE WATER S SOURCE WAS ELSEWHERE.
WRI TTEN COMVENTARY RECEI VED DURI NG PUBLI C COMVENT PERI CD

COMMENT 1: AUGUST 18, 1989 -- MR WElI SNER RECOMVENDS THE DREDA NG OUT CF SANDY SEDI MENTS IN THE VICINI TY COF
THE BOAWVEN S CLUB.

RESPONSE: WE BELI EVE THAT THE ACT OF | NTERCEPTI NG CONTAM NATED GROUNDWATER AND PROVI DI NG ADEQUATE
TREATMENT W LL ALLOW OPPORTUNI TY FOR STREAM RECOVERY. WE DO NOT BELI EVE REMOVAL OF SEDI MENTS | S NECESSARY
INITIALLY. HOWNEVER, US EPA DCES NOT RULE QUT THE PGCSSI BI LI TY OF FUTURE SEDI MENT REMOVED TO ENHANCE STREAM
RECOVERY.  ANY SUCH ACTI ON THOUGH MUST BE CAREFULLY CONSI DERED SO AS NOT TO CAUSE UNDUE SI LTATI ON PRCBLENS.
THE EFFECTI VENESS OF THE GROUNDWATER | NTERCEPTI ON AND | MPACT UPON STREAM RECOVERY W LL BE CAREFULLY

MONI TORED, AND | F DEEMED NECESSARY IN THE FUTURE, SEDI MENT REMOVAL W LL BE CONSI DERED.

COMMENT 2: MR GOLLACH DELI VERED WRI TTEN MATERI AL TO US EPA AT THE AUGUST 16, 1989 PUBLIC MEETING MR
GOLLACH URGED THAT A HEALTH STUDY BE DONE, AND EXPRESSED CONCERN OVER THE ZONE OF | NFLUENCE OF EXTRACTI ON
VELLS.

RESPONSE: US EPA SHARES MR GOLLACH S CONCERNS ABQUT HUVAN HEALTH. THE AGENCY FCOR TOXI C SUBSTANCES AND
DI SEASE REA STRY (ATSDR) |'S AWARE OF THE Cl RCUMSTANCES SURROUNDI NG THI'S SI TE AND | S EVALUATI NG THE NEED FOR
TH S STUDY. THE US EPA HAS MCDELLED THE | NFLUENCE OF THE EXTRACTI ON VELLS ON THE WATER TABLE OF THE UPPER
AQUI FER.  BASED UPON THE MODELLI NG RESULTS, THE CONE OF | NFLUENCE CREATED BY THE PUMPI NG WELLS ALONG THE
UNNAMED TRI BUTARY AND LI TTLE BEAR CREEK | S APPROXI MATELY 3, 000 FEET AT | TS MAXI MUM RADI AL DI STANCE. THE
UPPER AQUIFER IN THE VICINITY OF THE O S/ C SI TE HAS A RELATI VELY H GH TRANSM SSI VI TY (40, 000-60 GPDY FT).
WELLS PUVPI NG AT THE NOR-AM CHEM CAL SI TE, 5,000 FEET SOQUTH OF THE Q' S/ C FACI LI TY, PUWMP APPROXI MATELY 200- 500
GPM W THOUT CAUSI NG A SI GNI FI CANT (LESS THAN 1 FOOT) DECREASE | N THE GROUNDWATER TABLE. THE PROPOSED
EXTRACTI ON VELLS WLL HAVE NO SI GNI FI CANT | NFLUENCE ON THE WATER TABLE I N THE ONE TO THREE M LE RADI US.

COMMENT 3: AUGUST 21, 1989 FROM US DEPT OF THE INTERIOR (DA) - FISH AND WLDLI FE - LETTER URCES US EPA TO
CONSI DER PLACEMENT COF THE EXTRACTI ON VELLS ON H GHER GROUND AWAY FROM THE CREEKS SUCH THAT CONSTRUCTI ON I'N
THE FLOODPLAI N WETLANDS AREA | S M NIM ZED AND THAT SEEPS W THI N THE FLOODPLAI N CAN ALSO BE | NTERCEPTED. I T



I'S ALSO RECOMVENDED THAT THE LEVEL OF TREATMENT SPECI FI ED I N THE NPDES PERM T BE CONSI STENT W TH THE

RECI PI ENT WATER BODY' S DESI GNATI ON AS A TRQUT STREAM  US EPA DOT ALSO URGES DI SCHARGE TO LI TTLE BEAR CREEK
OF TREATED WATER AT A RELATI VELY UPGRADI ENT PCSI TION | N ORDER TO SUPPLY WATER TO PRESERVE WETLANDS AND HELP
"FLUSH' THE CREEK.

RESPONSE: US EPA APPRECI ATES THE COMMENTS FROM THE FI SH AND W LDLI FE SERVI CE. AS THE EXTRACTI ON SYSTEM
I'S ENVI SI ONED, THE | MPACT AND ZONE OF | NFLUENCE OF THE PUVPI NG WELLS W LL | NDEED PROVI DE PROTECTI ON TO THE
FLOCDED WETLANDS, AS VELL AS THE | MPACTED AREAS OF THE TWD CREEKS. EXTRACTI ON VELLS WLL DEFI NI TELY BE
PLACED UPGRADI ENT OQUT OF THE FLOCDPLAI N VETLANDS. ONLY M NOR CONSTRUCTI ON |'S ENVI SI ONED FOR THE SURFACE
WATER DI SCHARGE LOCATION. W | NTEND TO SUPPLY SUCH | NFORVATI ON TO THE SELECTED CONTRACTI NG FI RM THAT
DEVELOPS THE REMEDI AL DESI GN PLANS FOR THI'S ACTION.  US EPA WLL ALSO NOTE THESE CONCERNS | N THE STATEMENT OF
WORK | T WLL SUPPLY TO SUCH DESI GN CONTRACTOR

COMMENT 4: AUGUST 24, 1989 FROM COUNSEL FOR CPC, | NTERNATI ONAL. LETTER NOTES THAT US EPA IS CREATI NG TWO
GROUNDWATER TREATMENT PLANS, THAT THI'S FI RST PLAN ONLY HAS AN ENVI SI ONED LI FE OF FI VE YEARS, THAT THERE CAN
BE NO COLLECTI ON OF | MM NENT AND SUBSTANTI AL ENDANGERMENT W TH REGARD TO TH' S ACTI ON, THAT Al R QUALI TY DATA
I'S UNUSABLE AND CONCLUSI ONS MADE FROM I TS USAGE NOT APPRCPRI ATE, AND THAT ONLY TOXI CI TY PROBLEMS I N LI TTLE
BEAR CREEK ARE RELATED TO CERTAI N METALS NOT ASSCOCI ATED WTH THE SI TE.

RESPONSE: US EPA IS NOT CREATI NG TWDO GROUNDWATER REMEDI AL ACTIONS. THIS ACTION IS TO ALLEVI ATE A SURFACE
WATER CONTAM NATI ON PROBLEM VWH LE OTHER EVALUATI ON PROCEEDS. US EPA PERCEI VES THAT A PORTI ON OF THE OVERALL
CONTAM NATED GROUNDWATER SYSTEM NAMELY THAT PORTION IN THE VICINITY OF LI TTLE BEAR CREEK, IS THE SOURCE OF
THE SURFACE WATER PROBLEM HENCE THHS IS A LI M TED ACTI ON TO CONTROL THAT SCURCE. THE GOAL AT THIS TIME IS
NOT ONE OF GROUNDWATER REMEDI ATI ON, BUT OF STREAM RECOVERY AND THE PROTECTI ON OF HUVAN HEALTH. THE ASSERTI ON
THAT THERE 1S NO | MM NENT AND SUBSTANTI AL ENDANCERMENT | S | NCORRECT. THE RESULTS OF THE ENDANGERMENT
ASSESSMENT SHOW THAT CONTAM NANTS ENTERI NG THE AMBI ENT Al R FROM THE GROUNDWATER DI SCHARCE POSE EXCESS

LI FETI ME CANCER RI SK TO HUVAN PCPULATI ONS. CLEARLY THE ORGANI C PCLLUTANTS | N THE MONI TORI NG VELLS AT O S/ C.
AS SHOM | N THE FOLLOW NG TABLE, THE LEVELS OF CERTAI N HAZARDQUS SUBSTANCES FOUND I N LI TTLE BEAR CREEK AND
DER VED FROM THE ENTRY OF CONTAM NATED GROUNDWATER, EXCEED DRI NKI NG WATER CRI TERI A ( BENZENE, VI NYL CHLORI DE,
1, 2-DI CHLORCETHANE), M CHI GAN AMBI ENT WATER QUALI TY CRI TERI A ( CHLOROFCRM AND VI NYL CHLORI DE), AND US EPA

CRI TERI A FOR WATER- ORGANI SM | NGESTI ON ( BENZENE) . FURTHER, ALL THESE ORGANI C COVPOUNDS NOTED ABOVE ARE KNOMW
OR PROBABLE HUVAN CARCI NOGENS.

AVBI ENT
WATER
QUALI TY
CRI TER A
M CH GAN | NGEST
RULE 57 | ON OF
USEPA WATER QUALITY WATER OBSERVED STREAM
CONTAM NANT MCL GUI DELI NE & FISH  CONCENTRATI ON
(U@ L) (ua'L) (Ud' L) (U@ L)
BENZENE 5 51 0. 66 26
CHLORCFORM - 43 0.19 85
1, 2- DI CHLORO: 5 560 0.94 140
ETHANE
VINYL CHLORIDE 2 3.1 2 52

US EPA CLEARLY | DENTIFIED WTH N THE RI THAT COPPER AND MERCURY LEVELS WERE H GH THROUGHOUT THE STREAM VALLEY
AND NOT SI TE RELATED. THE ASSERTI ON THAT THESE METALS ARE THE ONLY SUBSTANCES OF A TOXIC NATURE IS

I NCORRECT, G VEN THE CARCI NOGENI C BEHAVI CR OF THE ORGANI CS DI SCUSSED. US EPA BELI EVES THESE FI NDI NGS OF
SURFACE WATER QUALITY I N | TSELF JUSTI FI ES A CONCLUSI ON THAT THERE IS AN | MM NENT AND SUBSTANTI AL
ENDANGERMENT. G VEN THE VOLATI LE NATURE OF MANY OF THESE COWVPCUNDS, US EPA ALSO PERCEI VES THAT THEI R ENTRY

I NTO THE Al R FROM THE STREAM CREATES AN EXPCSURE PATHWAY FOR PERSONS NEARBY. US EPA BELI EVES THAT THE

11/ 13/ 86 MDNR MEMORANDUM FROM R TECH - PLACED I N THE ADM NI STRATI VE RECORD - JUSTI FI ES USAGE OF CERTAI N MDNR
Al R DATA.

THE CONSULTANT FOR CPC, MR LCDGE, NOTES THAT "IT IS CLEAR THAT THESE COVPOUNDS ARE LEAVI NG THE WATER AND
ENTERI NG THE ATMOSPHERE".

THE VALIDITY OF THE METHODS USED IN THE RSI REPCRT IN ITS AIR MODEL IS IN QUESTION, AS NOTED IN MR TECH S



REVI EW THE RESULTS AND CONCLUSI ONS, HOWEVER, ARE | NTERESTI NG THE RSI REPORT CONCLUDES THAT THE RESULT,
GENERATED BY USI NG "ACTUAL" FI ELD DATA, SHOW THE Al R CONCENTRATI ONS ARE BELOW MDNR Al R STANDARDS AND THERE | S
"NO RISK". THE FOLLOWNG | S A TABLE SHON NG RSI CALCULATED Al R CONCENTRATI ONS:

AMBI ENT Al R CONCENTRATI ON (UG MB)

SETTI NG STANDARD BENZENE VINYL CHLORIDE 1, 2- DI CH.OROETHANE
3 MM X HEl GHT 0. 00725 0. 0559 0.231

M CH GAN AAC 0.14 0.4 0.09

(1X10( - 6))

US EPA NOTES THAT THE RSI FI GURES RELATED ABOVE SHOANS THE PREDI CTED CONCENTRATI ON FCR 1, 2- DI CHLORCETHANE | S
2.6 TIMES THE M CH GAN AAC, NOT BELOW AS STATED. | NTERESTI NGLY, THE MCDELLED DATA CONCURS W TH THE

CONCLUSI ONS GENERATED IN THE RI''S ENDANGERMVENT ASSESSMENT. RI SKS CALCULATED BY US EPA USI NG THE EA' S EXPOSURE
ASSUMPTI ON ARE SHOWN BELOW

EXCESS LI FETI ME

MODELLED CANCER RI SK
COVPOUND RSI Al R CONCENTRATI ONS DUE TO | NHALATI ON
BENZENE 0. 00725 5.5 X 10(-8)
1, 2- DI CHLORCETHANE 0. 231 5.5 X 10(- 6)
VI NYL CHLORI DE 0. 0559 4.3 X 10
AGGREGATE RI SK: 9.8 X 10(-6)

US EPA OFTEN CONSI DERS AN EXCESS CANCER RI SK OF 1X10(-6) AS A "BENCHVARK' OF PROTECTION. US EPA | S CONCERNED
WHEN A RISK | S FOUND TO BE GREATER THAN TH S LEVEL. HENCE, YOUR FI GURES CLEARLY DEMONSTRATE AN EXCESS CANCER
Rl SK FACTOR GREATER THAN 1X10(-6) FOR THE CURRENT USE Al R | NHALATI ON PATHWAY. HENCE, US EPA BELI EVES THAT
TAKI NG ANY ACTI ON TO HELP ELI M NATE SUCH A PATHWAY IS FULLY JUSTI FI ED.

COMMENT 5: AUGUST 25, 1989 FROM COUNSEL FOR CPC, INT'L. TH S LETTER RESUBM TS TEN PREVI QUS LETTERS TO US
EPA FROM CPC, | NT' 1. COUNSEL AND | NDI CATES THEY BE G VEN CONSI DERATI ON | N US EPA' S RESPONSI VENESS SUMVARY.
VWH LE THE PR MARY PURPCSE CF THE PUBLI C COMVENT PERI OD IS TO RECEI VE COMVENT ON THE PROPCSED PLAN, HOWEVER

| TEMS WRI TTEN PRI OR TO THE PUBLI C COMMENT PERI GD CANNOT BE WRI TTEN W TH THAT PURPCSE I N M ND, THEREFORE, US
EPA WLL RESPOND AS FOLLOWE:

(1) FEBRUARY 10, 1989 -- CPC, INT'L. COUNSEL PROTESTS US EPA NOT PROVI DING VI A FO A REQUEST A CERTAI N DRAFT
STATEMENT OF WORK AND CERTAI N RESI DENTI AL Al R SAMPLI NG DATA.

RESPONSE: US EPA DCES NOT' RELEASE DRAFT WORK PRODUCTS. US EPA WAS REQUESTED BY ATSDR TO GATHER CERTAI N
AIR DATA IN THE VICONTY OF THE OQS/C SITE. IN TH S MATTER US EPA FEELS I T | S | NAPPROPRI ATE TO RELEASE SUCH
DATA PRICR TO ATSDR S HAVI NG HAD AN CPPCRTUNI TY TO REVI EW AND COMMENT UPON DATA | T REQUESTED. ATSDR OFTEN

VI EW6 DATA | T REQUESTS AS MEDI CALLY RELATED AND UPON CONSULTATI ON W TH ATSDR, US EPA BELIEVES | T ACTED
PROPERLY IN TH S MATTER

(2) FEBRUARY 13,1989 -- CPC, |INT'L. COUNSEL NOTES CERTAI N | TEM5 AS TO SALE AND TRANSFER OF STORY CHEM CAL TO
CORDOVA CHEM CAL, AND NOTES CERTAI N | NSTANCES OF | NCI NERATCR EXPLOSI ON AT THE SI TE.

RESPONSE: FCOR THE PURPCSE OF CONSI DERI NG RELEVANT COMMENT ON THE PRCPCSED PLAN, NO RESPONSE |'S REQUI RED.

(3) FEBRUARY 14, 1989 -- CPC, INT'L. COUNSEL WRI TES TO US EPA STATI NG THAT THE CREEK | NTERCEPTOR HAS MERI T
IF IT STANDS ALONE, BUT | F FURTHER AQUI FER REMEDI ATI ON |'S CONSI DERED THEN THE | NTERCEPTCR | S | NAPPRCPRI ATE
BECAUSE I T IS "I NCONSI STENT" W TH THE FI NAL REMEDY.

RESPONSE: CPC S CONTENTI ON THAT THE | NTERCEPTOR SYSTEM IS A VI ABLE OPTI ON FOR THE FULL SI TE REMED ATI ON
I'S UNFCOUNDED. THE OBJECTIVE OF THE FFS | S NOT RESTORATI ON OF THE AQUI FER, AS A WHCOLE, PUT PREVENTI ON COF
GROUNDWATER DI SCHARGES | NTO THE CREEK SYSTEM  THE CREEK | NTERCEPTOR DCES NOT ADDRESS THE H GHLY PCOLLUTED
GROUNDWATER AT THE SI TE AS EVI DENCED BY WELL WL01D, NOR DOES | T ADDRESS THE SQUTHERLY COVPONENT OF THE
GROUNDWATER CONTAM NANT PLUME. TO STATE THAT THE PROPCSAL ACTION IS | NCONSI STENT IS TO | GNORE THE OVERALL
SCOPE OF  ACTIONS REQUI RED FOR THE FULL SITE. THE CREEK | NTERCEPTOR | S BUT ONE COMPONENT OF THE OVERALL
REMEDI AL ACTION. | N CLASSI FYI NG A STREAM BASED ON | TS POTENTI AL FOR USAGE AND NOT | TS CURRENT DEGRADED
STATE. US EPA FURTHER NOTES THAT | T DCES NOT FEEL BOUND TO CONCUR W TH THE METHCDOLOGY ANDY OR CONCLUSI ONS OF
ANY STUDY INVWH CH IT DD NOT HAVE AN CPPORTUNI TY TO HAVE MEANI NGFUL | NPUT AS TO SCCOPE OR OBJECTI VE.



(5) MARCH 1, 1989 -- CPC, INT'L. COUNSEL DEVAND $3, 022,105 FOR CPC | NCURRED RESPONSE COSTS AT THE Q' S/ C
SI TE.

RESPONSE: PLEASE REFER TO US EPA' S DEVMAND LETTER OF MARCH 3, 1989 PLACED I N THE ADM NI STRATI VE RECORD FOR
TH S SI TE AS BEI NG | NDI CATI VE OF US EPA RESPONSE. PLEASE NOTE THAT THE US EPA DEMAND FOR APPROXI MATELY

$1, 3000, 000 | S SUBSTANTI ALLY LESS THAN CPC S ALLEGED EXPENDI TURE THROUGH DECEMBER 1988 OF APPROXI MATELY

$1, 673, 830 FOR "RECOVERABLE' ATTORNEY' S FEES.

(6) MARCH 14,1989 -- CPC, |INT'L COUNSEL TAKES EXCEPTION TO THE USE OF MDNR Al R DATA AND DI SAGREE W TH THE
COVPARI SON OF THE ATSDR Al R DATA WTH MDNR Al R DATA.

RESPONSE: US EPA ADDRESSES THE | SSUES OF MDNR Al R DATA | N THE RESPONSE TO WRI TTEN COMVENT 4. CPC

M SCONSTRUES CUR | NCLUSI ON OF THE ATSDR REFERENCE. US EPA | NCLUDED THE REFERENCE IN THE R TO THE ATSDR
SAMPLES AS A PO NT OF THE COVPLETENESS. SAMPLE HCOLDI NG TI ME EXCEDNECE PREVENTED | NCLUSI ON OF THE DATA I N THE
REPORT. US EPA HAS NEVER ATTEMPTED TO COVPARE ATSDR DATA TO MDNR Al R DATA AS STATED BY CPC.

IT IS I MPORTANT TO CONSI DER THE REASON, HONEVER, WHY ATSDR DECI DED TO REQUEST RESI DENTI AL SAMPLI NG  ATSDR
BECAME CONCERNED OVER THE PRESENCE OF CERTAIN CRGANI C COVPOUNDS | N THE SUMP WATER OF A RESI DENCE ALONG
CENTRAL ROAD. THE SAMPLE COLLECTI ON AND ANALYSI S WAS PERFORMED BY CPC CONSULTANTS AND THE RESULTS OF THE

2/ 16/ 88 SAMPLI NG HAVE BEEN PLACED | N THE ADM NI STRATI VE RECORD. | N PARTI CULAR, ATSDR WAS CONCERNED OVER THE
PRESENCE OF VINYL CHLORIDE, BECAUSE IT IS A KNOAWN HUVAN CARCI NOGEN CAPABLE OF PCSI NG A THREAT VIA THE SIR

I NHALATI ON PATHWAY. FURTHER, TO THE BEST OF US EPA'S KNOALEDGE AND BEL| EF, THESE ANALYTI CAL RESULTS WERE NOT
FORWARDED TO STATE OR FEDERAL AUTHORI TI ES BY YOUR REPRESENTATI VES, BUT RATHER BY A CONCERNED Ci Tl ZEN.

(7) MARCH 14, 1989 -- CPC, INT'L. COUNSEL NOTES A SERI ES OF STUDI ES THEY HAVE PERFORMED, | NSTANCES WHERE
THEY ALLEGE US EPA IS MAKI NG USE OF SUCH STUDI ES, AND CONCLUDE BY ASKI NG | F CPC SHALL CONTI NUE THI S OVERSI GHT
ACTIVITY AND TO CONFI RM AUTHCORI ZATI ON TO | NCUR COSTS.

RESPONSE: AS NOTED ABOVE, US EPA DCES NOT FEEL BOUND TO CONCUR W TH METHODOLOGY ANDY OR CONCLUSI ONS OF ANY
STUDY INVWH CH IT DD NOT HAVE CPPORTUNI TY TO HAVE MEANI NGFUL | NPUT AS TO SCOPE OR OBJECTIVE. US EPA NOTES
THAT YOUR USAGE OF THE TERM "OVERSI GHT" IS H GHLY | NVENTI VE.

(8) MARCH 14, 1989 - -CPC, INT'L. COUNSEL STATES TO US EPA THAT A M CH GAN DNR LETTER TO US EPA M SSTATES
FACTS AS TO WHEN OFF- SI TE M GRATI ON OF A PLUME OF CONTAM NATED GROUNDWATER OCCURRED.

RESPONSE: US EPA NOTES THAT ESTABLI SHI NG WHEN SUCH EVENT OCCURRED | S NOT GERVANE TO THE TASK OF SELECTI NG
A REMEDY WH CH W LL PROTECT HUVAN HEALTH AND THE ENVI RONMENT AS A RESULT OF SUCH GROUNDWATER PLUME MOVEMENT
AND SUBSEQUENT ENTRY | NTO SURFACE WATERS OF A PCRTI ON CF SUCH PLUME.

(9) JULY 11, 1989 -- CPC, INT'L. COUNSEL PROVI DES CERTAI N | NFORVATI ON CONCERNI NG OFF- SI TE DUWPI NG RELATED TO
THE O S/C SITE.

RESPONSE: OTHER THAN TO PLACE THI S DOCUMENT I N THE ADM NI STRATI VE RECCRD, NO FURTHER RESPONSE | S REQUI RED
OF US EPA

(10) JULY 26, 1989 LETTER FROM CPC, INT'L. COUNSEL CRITI Cl ZI NG NUMEROUS ELEMENTS WTH N THE RI.

(A) COUNSEL STATES THAT THERE IS A LIM TED ANALYSI S OF EXI STI NG DATA AND | NFCRVATION ON THE SITE IN THE R
AND PRECLUDES AN | NTERI M REMEDY.

RESPONSE: US EPA DI SAGREES WTH CPC S CONTENTI ON THAT AN | NTERI M REMEDY | S PRECLUDED AT TH S STAGE BECAUSE
OF A LACK COF | NFORVATI ON.  SUCH AS GROUNDWATER QUALI TY. I NDEED, G VEN CPC S PAST STANCE ON THE MATTER - THAT
ALL SUBSTANTI VE MATTERS ARE KNOM ON THE SI TE, THAT THE DATA PO NT TO NO ACTI ON OR AN ALTERNATI VE LI M TED TO
OCCASI ONAL MONI TORI NG AND THAT PAST US EPA SUGGESTI ONS THAT THERE NMAY BE DATA GAPS ARE MERELY A

" SCHI ZOPHRENI C ATTEMPT TO AVO D THE OBVI QUS CONCLUSI ON OF NO ACTION - | T I'S I NTERESTI NG THAT CPC WOULD NOW
TELL US THAT A LACK COF | NFORVATI ON SHOULD PRECLUDE US EPA FROM RECOMMVENDI NG A PRUDENT FI RST COURSE ACTI ON.

(B) CPC STATES THAT THE | SSUE OF DEEP AQUI FER FLOW AND EXTENT OF CONTAM NATI ON REMAI N UNRESCLVED AND THAT TO
CONTI NUE.

RESPONSE: US EPA WLL ADDRESS THE | SSUE OF CONTAM NATI ON CF DEEPER PORTI ONS OF THE AQUI FER I N THE OVERALL
SI TE FEASI BI LI TY STUDY, NOW UNDERGO NG PREPARATI ON. US EPA PERCEI VES THAT THE MAJORI TY OF POLLUTANTS IN
GROUNDWATER NEAR THE LI TTLE BEAR CREEK SYSTEM ARE | N HYDROGECLOG C ZONES "A" AND "B", AS NOTED W THI N THE



REMEDI AL | NVESTI GATI ON. DEEP WELLS TOMRDS OLD PRODUCTI ON AREAS DO APPEAR CONTAM NATED. US EPA WLL
CONSI DER HOW TO DEAL W TH SUCH DEEPER LYI NG CONTAM NANTS: CARE MJUST BE G VEN TO AVO D DRAVWDOMWN OF MORE
GROSSLY POLLUTED SHALLOW AQUI FER GROUNDWATER | NTO ZONES.

(© CPC STATES THAT I T WLL BE | MPCSSI BLE TO SELECT A TREATMENT SYSTEM W THOUT FURTHER | DENTI FI CATI ON ( OF
UNKNOMN CONTAM NANTS) OR A TREATABI LI TY STUDY.

RESPONSE: US EPA RECOGNI ZES THE COVPLEX NATURE OF THE GROUNDWATER CONTAM NATI ON PRCBLEM  AS YOU VELL
KNOW THE LI ST OF RAW MATERI ALS AND PRCDUCTS MADE AT THI'S SI TE READ LI KE AN ORGANI C CHEM STRY TEXTBOCK. AS
YOU FURTHER KNOW THE ANALYTI CAL PROCEDURES EMPLOYED BY US EPA LABORATORI ES AND | TS CONTRACT LABORATORI ES ARE
GEARED TOMRD THE MORE COVMONLY USED CHEM CALS | N COMVERCE, QUT OF A UN VERSE CF LI TERALLY HUNDREDS CF
THOUSANDS OF SUCH COMPQUNDS. WE THEN ARRI VE AT A COWPLEX QUESTI O\ DO VVE POSTPONE A DECI SI ON AT A SITE,

I GNORI NG THE CLEAR RI SKS POSED BY THE POCSI Tl VELY | DENTI FI ED HAZARDOUS SUBSTANCES, AND WAI T UNTIL ALL
COVPOUNDS ARE KNOAN, CR DO WE DECLARE THAT A SUFFI CI ENT BODY COF | NFORVATI ON | S KNOAN AND THAT QUR DUTY IS TO
ACT TO PROTECT PUBLI C HEALTH AND THE ENVI RONMENT?

US EPA BELI EVES THAT THE RI SKS POSED BY COVPOUNDS PCSI Tl VELY | DENTI FI ED ARE SERI OUS ENOUGH TO WARRANT
RECOMMENDATI ON OF A COURSE OF ACTION AS |'S DEVELCPED | N THE FOCUSED FEASI BI LI TY STUDY. TH S IS NOTI TO SAY
THAT US EPA DI SM SSES THE QUESTI ON OF COVPOUNDS ONLY TENTATI VELY | DENTI FI ED. | NDEED, YOUR ASSUMPTION | S
CORRECT. US EPA WLL DEVELOP A TREATABILITY STUDY TO DEAL WTH THE | SSUE OF HOW BEST TO TREAT THE COWPLEX
M XTURE OF GROUNDWATER CONTAM NANTS AT OTT/ STORY/ CORDOVA. US EPA ALSO BELI EVES THAT RELI ANCE ONLY ON
STANDARD PHYSI CAL- CHEM CAL CRI TERI A MAY NOT BE SUFFI CI ENT TO ADEQUATELY JUDGE TREATMENT OF SO COWPLEX A

M XTURE.

(D) CPC STRONGLY TAKES | SSUE W TH THE CHARACTERI ZATI ON OF THE Rl SKS PRESENTED BY Al R EM SSI ONS AT THE SI TE.

RESPONSE: THE 1986 MDNR Al R DATA WAS DI SCREDI TED, AS YOU TERM I T, BY YQU AND YOUR CONSULTANT. WE ALSO
NOTE THAT MDNR REVI EWED THE "RSI" STUDY YOU PO NT TO, AND FOUND CONSI DERABLE FAULT WTH IT. | T SEEMS PRUDENT
TO US EPA TO NOTE THE CONCERNS COF STATE AGENCI ES CHARGED W TH PROTECTI NG THE WELL BEING CF THEI R C Tl ZENS.

PLEASE ALSO REFER TO THE RESPONSE TO WRI TTEN COMVENT 4 WHI CH ADDRESS TH S | SSUE.

(E) CPC CONTESTS THE CONCEPT COF "BURI ED DRUMB OR WASTE" AT THE SI TE, STATI NG THAT PLANT RECORDS DO NOT
SUPPORT THI S SCENARI O

RESPONSE: US EPA, I N REVI EW NG DATA GATHERED IN THE RI'S, SADDENED AND DI SVAYED TO NOTE THE ASTONI SHI NGLY
H GH LEVELS OF CONTAM NANTS I N SO LS AND GROUNDWATER NEAR CENTRAL PCRTI ONS OF THE OLD PRODUCTI ON AREAS.
CONTENTI ONS RAI SED BY SOMVE, THAT ALL OF THE MATERI AL THAT CCOULD HAVE ENTERED THE GROUNDWATER HAS LONG SI NCE
DONE SO AND THAT THERE | S NOTH NG NEW TO FI ND QUT ABQUT THE SI TE BECAUSE THE LAST REMNANTS OF THI S

CONTAM NATI ON ARE NOW BLEEDI NG CFF I NTO LI TTLE BEAR CREEK, APPEAR TO BE IN SER QUS DOUBT. |F ALL NMATERI ALS
HAVE LONG SI NCE ENTERED THE GROUNDWATER AND MOVED DOANGRADI ENT, WHY THEN DI D US EPA'S WELL CLUSTER W01,

I NSTALLED NORTH OF AGARD ROAD TURN UP SUCH A LARGE VARI ETY OF CONTAM NANTS AT SUCH HI GH LEVELS? WHAT CAN
ACCOUNT FOR THEI R PRESENCE? US EPA HAS RECElI VED ACCOUNTS FROM CI TI ZENS OF SUPPCSED WASTE DI SPOSED AT VAR QUS
PO NTS ARCUND THE PLANT. I N AN EFFORT TO | NVESTI GATE SUCH REPORTS I N A COST- EFFECTI VE MANNER, US EPA HAS
PERFORMED GECPHYSI CAL | NVESTI GATI ON AT THE SITE.  WE HAVE FOUND TWD AREAS Yl ELDI NG UNUSUAL ANOVALI ES JUST
SQUTH OF AGARD ROAD AND SOUTH CF THE EQUALI ZATI ON BASIN. THESE AREAS ARE I N NO WAY RELATED TO UTI LI TY LI NES,
AND U. S EPA RESERVES THE RI GHT TO PERFORM EXPLCRATORY BCRI NGS AS PART OF FEASI BI LI TY STUDY DEVELOPMENT.
FURTHER, THE CONCEPT OF SOURCE OF ADDI TI ONAL GROUNDWATER POLLUTANTS IS NOT LIM TED TO BUR ED DRUVES. VE
PERCEI VE THAT THE SO LS THEMSELVES I N CENTRAL AREAS OF THE SI TE POSE A THREAT OF FURTHER RELEASE OF

CONTAM NATI ON.

(F) CPC HAS BEEN d VEN NO CPPORTUNI TY TO COMMENT ON A DRAFT R BEFORE REG ON V ANNOUNCED | T WAS FI NAL.
RESPONSE: THE US EPA DOES NOT RELEASE DRAFT DOCUMENTS TO THE PUBLI C.

(G CPC STATES THAT THE ONLY RI SKS PRESENTED IN THE RI'S ENDANGERVENT ASSESSMENT ARE PREM SED ON UNREALI STIC
FUTURE USE SCENARI O W TH FLAWED BASELI NE DATA. CPC ARGUES THAT THE CONTAM NATED GROUNDWATER PLUME HAS BEEN
MOVI NG SQUTHEAST FROM THE SI TE AND DI SCHARG NG TO THE UNNAMED TRI BUTARY AND LI TTLE BEAR CREEK SI NCE M D- 1975,
AND THAT SOVE DEGREE OF NATURAL RECOVERY | S OCCURRI NG I N LI TTLE BEAR CREEK

RESPONSE: "UNREALI STI C FUTURE USE SCENARI OS"? WE REM ND YQU THAT ONCE, BEFORE | T WAS SO HI DEQUSLY
DEFI LED, TH S AQU FER SERVED AS A POTABLE DRI NKI NG WATER SUPPLY, AND AS SUCH DESERVES PROTECTI ON AS A CLASS
Il AQUFER  PERHAPS | T DI STURBS YOU THAT WE BOTHERED TO CALCULATE THE DECREE OF RI SK THAT MAY BE PCSED | F



ONE HAPPENED TO USE GROUNDWATER FROM THE OTT/ STORY/ CORDOVA SI TE FOR A WATER SUPPLY. AS YOU KNOW AS AN
ACENCY, WE BECOVE CONCERNED | F A CERTAI N | NCREMENTAL HEALTH RI SK TO THE PUBLI C EXCEEDS ONE IN A M LLION.  BUT
AS THE RL NOW PO NTS OQUT | F A PORTI ON USED THE AQUI FER AT WELL PO NTS O/ OR OM2 AS A WATER SUPPLY, HE DCES
NOT FACE, A1 IN 1,000,000 OR A 1 IN 100,000 CHANCE OF DEVELOPI NG DI SEASE; NO - HE FACES A RISK OF 99 QUT OF
100 THAT HE WLL DEVELOP CANCER | F HE USED SUCH WATER TO DRI NK OVER THE COURSE OF A LI FETI ME.

FURTHER, WE EXPRESS DOUBT OVER YOUR CONTENTI ON THAT I T WAS ONLY SINCE M D-1975 THAT THE PLUME WAS MOVl NG
SOUTHEAST FROM THE SI TE.

(H CPC STATES THAT IT IS WORTH NOTI NG THAT, AS | NDI CATED | N THE ATTACHED ( YORK SERVI CES, JULY 1989), THE R
HAS SO FAR CONFI RVED THAT THE PLUME IS PURG NG | TSELF OVER A PERI CD OF YEARS ( ESTI MATED TO END BETWEEN 1990
AND 2019) AND THAT "SI MPLY PUT, LITTLE BEAR CREEK APPEARS TO BE EFFECTI VELY VOLATI LI ZI NG ASSI MULATI NG THE
CONTAM NANTS COF CONCERN'.

RESPONSE: US EPA NOTES THAT CPC S CONSULTANT REFERS TO H S CALCULATI ONS YI ELDI NG THE YEARS Cl TED AS
SPECULATI VE. US EPA IS SURPRI SED YOUR LETTER OF 7/26/89 DI D NOT ALSO ADVI SE OF THE SPECULATI VE NATURE OF THE
CALCULATI ONS.  US EPA ALSO TAKES NOTE THAT YOUR OAN CONSULTANT, AGAIN IN EXHI BIT 3, WAS NOT ABLE TO CONCLUDE
THAT LI TTLE BEAR CREEK | S THE ULTI MATE BARR ER/ RECEPTOR TO ALL GROUNDWATER FLOW FROM OTT/ STORY/ CORDOVA S| TE.
TH S APPEARS TO BEAR QUT SI M LAR CONCERNS RAI SED BY US EPA.

COMMENT 6: AUGUST 28, 1989 FROM COUNSEL FOR CPC, INT' L. GCOUNSEL ALLEGES THAT THE ADM NI STRATI VE RECORD | S
SERI QUSLY DEFI CI ENT AND NOTES THAT SECTI ON 117 OF SARA CALLS FOR REASONABLE OPPORTUNI TY FOR WRI TTEN AND ORAL
COMMENT UPON THE PROPCSED REMEDY. COUNSEL FURTHER NOTES THAT US EPA SHOULD EXTEND THE PUBLI C COMVENT PERI CD.
COUNSEL FURTHER NOTES THAT A PUBLI C MEETI NG MUST BE HELD AND THE TRANSCRI PT MADE AVAI LABLE. COUNSEL FURTHER
NOTES THAT THE ADM N STRATI VE RECORD BE MADE AVAI LABLE AT OR NEAR THE SPECIFIC SITE. COUNSEL ALLEGES US EPA
HAS NOT PREPARED AN | NDEX FOR MATERI ALS IN THE RECORD. COUNSEL REM NDS US EPA OF THE NEED TO PROVI DE FCR
PARTI CI PATI ON OF | NTERESTED PERSONS | N DEVELCPMENT OF THE ADM NI STRATI VE RECORD. COUNSEL AGAIN AS PER

EARLI ER COMMVENT, OBJECTS TO US EPA W THHCLDI NG CERTAI N RESI DENTI AL | NDOCR Al R SAMPLI NG RESULTS DESPI TE FAO A
REQUESTS FCR ALL RECORDS. IN A SIMLAR MANNER, COUNSEL ALLEGES THE ABSENCE OF | NFORVATI ON ABQUT THE

ULTRAVI CLET OXI DATI ON PROCESS.

RESPONSE: US EPA NOTES AGAIN THE CBVI QUS: THAT A PUBLI C MEETI NG WAS HELD AUGUST 16, 1989 IN THE DALTON
TOMSH P HALL TO CONSI DER COMVENT UPON THE PROPOSED PLAN. AS NOTED EARLI ER DESPI TE THE FACT THAT US EPA HAS
RECEI VED ONLY ONE REQUEST TO EXTEND THE PUBLI C COMMENT PERI OD (FROM COUNSEL FOR CPC, INT' L), US EPA EXTENDS
THE TI ME FOR RECEI PT OF WRI TTEN COMVENTARY. US EPA SENT ON AUGUST 31 TO CPC, INT'L COUNSEL A COPY OF THE
ADM NI STRATI VE RECORD | NDEX AS I T EXI STED THROUGH AUGUST 10, 1989. OBVIQUSLY, US EPA WLL ADJUST TH S | NDEX
TO REFLECT RECEI PT OF COMMENT. US EPA NOTES THAT THE ENTI RE RECORD | S | NDEED AVAI LABLE AT OR NEAR THE SI TE,
NAMELY AT THE WALKER MEMCORI AL LI BRARY | N NORTH MUSKEGON. US EPA EMPHATI CALLY DENI ES THAT THE RECORD | S

SERI QUSLY DEFI CI ENT, OR THAT US EPA HAS PRECLUDED PARTI Cl PATI ON OF | NTERESTED PERSONS | N RECORD DEVELOPMENT.
US EPA CI TES THE VOLUM NQUS | NCLUSI ON OF MATERI ALS SENT TO US EPA BY CPC, INT' L. COUNSEL | N THE

ADM NI STRATI VE RECORD. US EPA AGAI N STATES THAT I T DOES NOT FEEL BOUND TO ACCEPT THE CONCLUSI ONS OF REPORTS
OR STUDIES IN WHI CH | T HAD NO OPPORTUNI TY FOR MEANI NGFUL PARTI Cl PATI ON.  FINALLY, US EPA AGAIN DENIES THAT I T
WRONGFULLY W THHELD DATA, AND CI TES | TS RESPONSE TO THE AUGUST 25 COWVENT NOTED ABOVE.

COMMENT 7: AUGUST 28, 1989 LETTER FROM CPC, | NT'L. COUNSEL LI STI NG VAR OQUS QUESTI ONS CONCERNI NG THE
R / FFS.

(1) ARE ANY OF THE WETLANDS CHARACTERI ZED CR OTHERW SE | DENTI FI ED?

RESPONSE: THE R REPORT EXTENSI VELY DI SCUSSES AND CHARACTERI ZES THE LI TTLE BEAR CREEK AND THE UNNAVMED

TRI BUTARY. THE CONCEPT OF FLOCDPLAI NS AND WETLANDS ARE BASI C TO ANY | MPACT OR REMEDI AL ACTI ON DI SCUSSI ON.

| TEMS SUPPLIED I N THE ADM NI STRATI VE RECCRD REFLECT THE | MPACTED AREAS CLASSI FI CATI ON AS FLOCDED WETLANDS AND
PROTECTED ECOSYSTEMS (MEMO 12/11/87, US DEPT. OF INTERIOR - FISH & WLDLI FE SERVI CE) .

(2) ARE PERFORVANCE STANDARD PROTOCOLS AVAI LABLE FOR PHYSI CAL, CHEM CAL, AND BI OLOG CAL | NDI CATORS?

RESPONSE: THE PERFCRVANCE STANDARD PROTOCOL TO BE USED TO VERI FY THE EFFECTI VENESS OF THE REMEDI AL
ACTI ONS ARE TO BE BASED UPON THE STATED GOALS AND OBJECTI VES OF THE FFS. DETAI LED MONI TORI NG PROTCCOL ARE
DEVELCPED I N THE WORK PLAN FOR THE REMEDI AL DESIGN. I T IS | NAPPRCPRI ATE | N THE FFS OR PROPOSED PLAN TO
DEVELCP THI S DETAI L.

(3) HAVE THE WATER QUALI TY AND QUANTI TY AND FLOW DYNAM CS OF THE SURFACE WATERS BEEN CHARACTERI ZED
SUFFI CI ENTLY TO DETERM NE THE | MPACTS FROM THE PROPCSED STREAM DI SCHARGE.



RESPONSE: THE US EPA HAS PROVI DED DETAI LS OF THE PROPCSED STREAM DI SCHARGE TO MDNR FOR CONSI DERATI ON I N
THE DEVELOPMENT OF THE NPDES LIM TS, I NCLUDED IN TH S | NFCRVATI ON ARE PROPOSED DI SCHARGE RATES AND LOCATI ONS
AS NOTED I N THE APPENDI CES. SUFFI CI ENT | NFORVATION |'S AVAI LABLE TO PROCCEED W TH THE DI SCHARGE LIM T

DEVEL CPMENT.

(4) THE FFS CONTI NUES TO SUGGEST THE PRESENCE CF BURI ED WASTES AS CONTAM NANT SOURCES. |S THERE ANY DATE TO
SUPPCORT TH' S CONTI NUI NG ASSERTI ON?

RESPONSE: PLEASE REFER TO WRI TTEN COMMVENT 5. 10. E.

(5) THE GROUNDWATER MCDELLI NG DOES NOT ALLOW FOR ADSORPTI ON OR RETENTI ON I N THE SO L/ GROUNDWATER MATRI CES.
HOW DCES THI S FACT AFFECT THE SUGCGESTED SI ZE, SHAPE AND CONCENTRATI ON PRCFI LE OF THE PLUVE?

RESPONSE: THE MODELLED SI ZE OF THE GROUNDWATER CONTAM NANT PLUVE WAS APPROXI MATELY 15 PERCENT GREATER
THAN SUGGESTED IN THE RI.  HOANEVER, THE CONCENTRATI ON OF CONTAM NANTS AND THE GENERAL SHAPE OF THE PLUME ARE
THE SAME AS DI SCUSSED IN THE RI.

(6) WHY IS THE "SHORTHAND' SUM OF ORGANI C CONSTI TUENTS USED TO EXPRESS PLUME DEFI NI TI ON RATHER THAN THE
ANALYTI CALLY MEASURED (TOC) PARAMETER?

RESPONSE: THE USE CF THE "TOTAL ORGANI C CONTAM NANT" |S THE SUWNMATI ON OF ACTUAL ANALYTI CALLY MEASURED

I NDI VI DUAL GROUNDWATER CONTAM NANTS. THE PARAMETER, THE COMMENTCOR SUGCGESTS BE USED, TOC (TOTAL ORGANI C
CARBON), ALTHOUGH AN ANALYTI CAL MEASURE, IS A GRCSS | NDI CATOR PARAMETER OF GENERAL CONTAM NATI ON, AND IS NOT
AS MEANI NGFUL AS HE ACTUAL CONTAM NANT TOTALS | N DEFI NING THE LEVEL OF POLLUTI ON FOUND.

(7) HAS ANY THEORY OR EXPLANATI ON BEEN FORWARDED TO EXPLAI N WHY OW 12 CONTAM NATI ON | S ORDERS OF MAGNI TUDE
GREATER THAN SI M LARLY S| TUATED WELLS?

RESPONSE: A COVPARI SON OF MONI TORI NG WELL SCREENED AT "SI M LARLY SI TUATED' GEOLOG C | NTERVALS AND DEPTHS
AS ONM12 I N THE CONTAM NANT PLUVE DI D | NDEED HAVE SI M LAR MAGNI TUDES OF CONTAM NATI ON.  THESE WELLS | NCLUDE
o3, OMD, W4, V25 AND K28D. | T I'S I NTERESTI NG TO NOTE THAT OW¥12 | S LOCALLY KNOMN AS THE "ROOT BEER' WELL
BECAUSE THE DARK AMBER COLCR OF THE GROUNDWATER AND CF | TS FOAM NG ACTI ON WHEN SAMPLED.

(8) CAN LI TTLE BEAR CREEK ACCEPT A 400 GPM DI SCHARGE W THOUT ERGCSI ON OR OTHER NEGATI VE | N- STREAM | MPACTS?

RESPONSE: THE | MPACT OF ERCSI ON ON THE STREAM DUE TO DI SCHARGE AT LI TTLE BEAR CREEK WLL BE M N MAL. AS
CTED IN YOUR "EXH BIT 3" OF YOUR JULY 26 R REVIEW LI TTLE BEAR CREEK HAS AN APPROXI MATE FLOWCF 9. 2

FT(3)/ SECOND AND AN "AVERAGE PLUME DI SCHARGE' OF 0.31 TO 0.97 FT(3)/SEC. THE PROPCSED DI SCHARGE OF 400 GPM
(0.99 FT(3)/SEC) WOULD HAVE M NI MAL | MPACT ON THE RECEI VI NG STREAM  THE ENG NEERED DI SCHARGE STRUCTURE WOULD
PREVENT ERCSI ON BY M NI M ZI NG THE DI SCHARGE VELOCI TY.

(9) HOWARE MEANI NGFUL EVALUATI ONS OF TREATMENT OPTI ONS BEI NG CONSI DERED WHEN 85% OF THE TOC CONTAM NATI ON
I'S UNDEFI NED? ARE THE RESULTS OF BENCH ANDY OR PI LOT SCALE TESTI NG AVAI LABLE FOR VARI QUS TREATMENT TRAIN
COVPONENTS?

RESPONSE: THE US EPA BELI EVES THAT G VEN THE H GH BOD LEVEL FOUND | N SEVERAL WELLS, CONVENTI ONAL

Bl OLOCG CAL TREATMENT HAS A ROLE TO PLAY, PROVIDED I NI TI AL TREATMENT STEPS HELP ELI M NATE THE TOXICI TY
PROBLEMS ASSCCI ATED W TH THE POLLUTANTS. VARl QUS BENCH SCALE STUDI ES HAVE BEEN PERFORMED ON O S/ C
GROUNDWATER PREVI QUSLY ( SHUCKROW PAJAK, OSEKA, AND JAMES, 1980; TOUHI LL, SHUCKROW AND ASSOCI ATES, | NC.,
1979; JAMES SHUCKROWN AND PAJAK, 1981). THE US EPA HAS ALSO I NI TI ATED PRELI M NARY BENCH SCALE TESTI NG OF THE
UV ENHANCED OXI DATI ON PROCESS USI NG GROUNDWATER FROM THE SI TE. THE RESULTS OF THE BENCH SCALE TESTI NG ARE
CURRENTLY BEI NG EVALUATED.

(10) HOW VERE TREATMENT MODULES PAI RED W TH EXTRACTI OV COLLECTI ON MODULES?

RESPONSE: THE METHODOLOGY WE USED TO COMBI NE TREATMENT TECHNCLOG ES W TH EXTRACTI ON COLLECTI ONS MODULES
WERE DEFINED I N THE FFS. WE REFER THE COVMENTCRS TO TH S DOCUMENT.

(11) WHAT IS THE STATUS OF THE WV PI LOT/ BENCH SCALE TESTI NG I N?  ARE THE RESULTS AVAI LABLE?
RESPONSE: PLEASE REFER TO COMVENTS SUPPLI ED ABOVE I N WRI TTEN COMMVENT 7. 9.

(12) WHAT ARE THE CURRENT FS PLANS FOR POTW USE?



RESPONSE: US EPA AS NOTED IN THE FFS, 1S CONSI DERI NG THE | MPACTS OF DI SCHARGE UPON THE POTW POTENTI AL
CAPI TAL | MPROVEMENTS REQUI RED FOR THE ADDI TI ONAL FLOAS AND | NDI CATI ONS FROM POTW OFFI Gl ALS THAT THE DI SCHARGE
MAY NOT BE ACCEPTED. |IN LIGHT OF THESE | SSUES, THE POTWUSE FOR THE FS | S NOT BEI NG CONSI DERED.

(13) WHAT ARE THE EXPECTED EFFECTS OF FFS REMEDI AL PLAN ON STREAM FLOW REGA ME? HOW THEY EFFECT STREAM BI OTA?
I'S THE DRYI NG UP OF THE STREAMS DETRI MENTAL TO NATURAL SYSTEMS | NCLUDI NG WETLANDS?

RESPONSE: ELI M NATI ON CF THE GROUNDWATER DI SCHARGE TO LI TTLE BEAR CREEK AND THE UNNAMVED TRI BUTARY W LL
REDUCE STREAM FLOW SURFACE WATER FLOW TO THE TR BUTARY WOULD BE REDUCED TO RUNCFF DUE TO PRECI PI TATION. THE
EFFECT MAY BE DETRI MENTAL TO THE WETLANDS. FOR TH' S REASON, US EPA IS CAREFULLY CONSI DERI NG THE COMVENTARY
PROVI DED BY US EPA | S CAREFULLY CONSI DERI NG THE COMMENTARY PROVI DED BY US DO - FISH AND WLDLI FE SERVI CE ON
STREAM LOCATI ONS I N AN EFFORT TO PRESERVE THE WETLANDS.

(14) WHAT ARE THE NPDES DI SCHARGE OBJECTI VES UNDER CONS| DERATI ON BY MDNR? HOW DO THEY COMPARE TO THE POTW
REQUI REMENTS?

RESPONSE: THE US EPA HAS RECEI VED FROM MDNR THE REQUI REMENTS FOR THE NPDES DI SCHARGE. THEY ARE AVAI LABLE
I'N THE ADM NI STRATI VE RECORD FOR YOUR REVI EW AND COMPARI SON.

(15) I F MCL STANDARDS DO NOT APPLY TO THE SURFACE WATER DI SCHARGE, AND NPDES STANDARDS W LL BE DEVELOPED AT A
LATER DATE, AND CURRENT LEVELS ARE BELOW USEPA WQC, WHAT EFFLUENT LEVELS WERE USED FOR TREATABI LI TY
TECHNOLOG ES.

(16) HAS A COWPLETE | NVENTORY OF ALL EXI STI NG MONI TORI NG WELL DATA BEEN COWPLETED?
RESPONSE: AN | NVENTCRY OF KNOAN MONI TORI NG WELL DATA |'S SUPPLIED I N THE R/ FS WORK PLAN.
(17) WWHY HASN T THE CREEK UNDERFLOW | SSUE BEEN RESOLVED?

RESPONSE: THE US EPA FI RMLY BELI EVES THAT LI TTLE BEAR CREEK HAS ONLY A LIM TED ABI LI TY TO | NFLUENCE
GROUNDWATER MOVEMENT PARTI CULARLY IN ZONE C. GROUNDWATER | N THE SEM - CONFI NED SYSTEM ZONE C, |S NOT
EXPECTED TO BE S| GNI FI CANTLY | NFLUENCED BY THE CREEKS AND THEREFORE CONTI NUES TO FLOW EAST/ SOUTHEAST BELOW
THE CREEK

(18) ARE SEEP SOURCES LOCATED AND QUANTI FI ED?

RESPONSE: GROUND WATER SEEPS TO LI TTLE BEAR CREEK ARE EVI DENT FROM THE CONFLUENCE OF THE UNNAVED

TRI BUTARY AND LI TTLE BEAR CREEK TO SQUTH OF RI VER ROAD. SEEPS TO THE UNNAMED TRI BUTARY ARE EVI DENT FROM THE
DAM CF THE POND BEHI ND BOMWAN S CLUB TO THE CONFLUENCE CF THE UNNAMED TRI BUTARY AND LI TTLE BEAR CREEK. VWH LE
QUANTI FI CATI ON OF THE NUMBER OF SEEPS HAS NOT BEEN MADE, | T IS NOT NECESSARY TO KNOW THE NUMBER TO PROCEED

W TH THE REMEDI AL ACTI ON.

(19) |'S PERVANENT STREAM FLOW | NSTRUMENTATI ON PLANNED?

RESPONSE: THE US EPA | S NOT CURRENTLY CONTEMPLATI NG | NSTALLATI ON OF PERVANENT STREAM FLOW

I NSTRUMENTATI ON. MDNR CURRENTLY MAI NTAI N STAFF GUAGES IN THE CREEK. WE DO RESERVE THE R GHT TO | MPLEMENT
SUCH | NSTRUMENTATI ON | N THE FUTURE.

(20) IS A 400 GPM PURCGE RATE NECESSARY? RATHER THAN DEWATER THE TRI BUTARY WOULD A REVERSE HYDRAULI C GRADI ENT
FROM THE TRI BUTARY TO PUVP- OUT WELLS BE ADEQUATE?

RESPONSE: US EPA BELI EVES, BASED UPON OUR ANALYSI S OF THE GROUNDWATER SYSTEM THE 400 GPM | S NECESSARY
AND APPRCPRI ATE TO ACH EVE THE OBJECTI VES OF THE PROPCSED PLAN.

(21) COULD THE TREATMENT FAC LI TI ES BE RELOCATED FROM THE O S/ C SI TE CLOSER TOMRD THE PURGE AND DI SCHARCE
PO NT (I.E, NEAR R VER ROAD) TO REDUCE COSTS FOR Pl PI NG AND PUWPI NG?

RESPONSE: US EPA BELI EVES A TREATMENT SI TE NEARER TO THE O S/ C FACI LI TY MAY BE MORE | MPLEMENTABLE BECAUSE
I T I MPOSES LESS A BURDEN ON RESI DENTI ALLY HELD LAND NEAR THE STREAMS.

(22) EXPLAIN THE Al R SAMPLI NG PROGRAMS THAT PROVI DED DATA FOR USE IN THE R AND ENDANCERVENT ASSESSMENTS.
ARE QN QC AVAI LABLE? ARE THE ATSDR RESULTS AVAI LABLE FOR THE 1988 SAMPLES?



RESPONSE: THE COMMENTATOR |'S REFERRED TO RESPONSE TO WRI TTEN COMMVENT 4, WH CH ADDRESSES THI S | SSUE.
(23) WWHY WERE | NSTI TUTI ONAL CONTRCLS AS AN | NDEPENDENT | NTERI M MEASURE NOT FULLY EVALUATED?

RESPONSE: US EPA BELIEVES I T IS | NAPPROPRI ATE TO SPEAK I N TERVS COF "I NSTI TUTI ONAL CONTROLS' TO ADDRESS
SURFACE WATER DEGRADATI ON PROBLEMS | N STREAMB WHERE, TO THE BEST OF US EPA' S KNOMLEDGE AND BELI EF, THE STREAM
BANK LAND IS NOT' OANED BY POTENTI ALLY RESPONSI BLE PARTI ES CONNECTED WTH THIS SITE. THE G TIZENS LIVING I N
THE VIO NITY OF RIVER, CENTRAL, AND RUSSELL ROADS NEAR THI' S SI TE HAVE BEEN DEN ED FOR YEARS FULL USAGE
OPPORTUNI TY OF A STREAMVWH CH | S RIGHTFULLY THEIRS, DUE TO A PROBLEM CAUSED NOT BY THEI R OAWN DA NG, BUT BY
RELEASES HAVING THEIR ORIA N AT THE O S/C SITE. THE MJSKEGON COUNTY HEALTH DEPARTMENT (MCHD), UPON THE
RECOMMENDATI ON OF THE M CHI GAN CENTER FOR ENVI RONVENTAL HEALTH STUDY, PLACED WARNI NG SIGNS I N LI TTLE BEAR
CREEK SOME 2-3 YEARS AGD, WARNI NG POTENTI AL USERS CF CONTAM NATED WATER  DURI NG THE PUBLI C AVAI LABI LI TY
SESSI ON ON AUGUST 16, ONE MCHD REPRESENTATI VE WAS HEARD BY US EPA TO REMARK THAT IT IS TIME TO CRDER NEW
WARNI NG SIGNS, AS THE EXI STI NG ONES ARE BECOM NG TOO WEATHERED. US EPA SI NCERELY HCOPES THIS WLL BE THE LAST
TIME SUCH AN ORDER | S NECESSARY.

(24) EXPLAIN THE ' DATA VERI FI CATI ON  PROGRAM

RESPONSE: THE " DATA VER FI CATI ON' PROGRAM USED BY US EPA AT O S/C | S DESCRI BED I N THE QUALI TY ASSURANCE
PROGRAM PLAN FCR THE R WORK PLAN.

(25) HOW WERE MODFLOW AND MOCFLOW MODELS SELECTED FOR USE FOR THI'S SI TE? THE ASSUMPTI ONS AND CALI BRATI ON
USED FOR SI TE MODELI NG ARE NOT PRESENTED. ARE THEY AVAI LABLE?

RESPONSE: BOTH THE MCODFLOW AND MOCFLOW MODELS HAVE BEEN UTI LI ZED AND DOCUMENTED EXTENSI VELY | N THE
LI TERATURE. THE PRI NCl PAL COVPONENTS OF THE MODELLI NG PROCESS HAVE BEEN | NCLUDED | N THE SUPPORTI NG DOCUMENTS
VWH CH ARE VOLUM NOUS.

(26) HAS THE GROUNDWATER MCDELI NG | DENTI FI ED THE HYDRAULI C RELATI ONSHI P BETWEEN THE UNCONFI NED AND

SEM - CONFI NED AQUI FERS NEAR THE STREAM? | F SO, WHAT IS THE HYDRAULI C HEAD BETWEEN THE LAYERS. BASED ON BOTH
EXI STI NG GROUNDWATER DATA AND THE RESULTS OF THE MODELI NG EFFCRT, THE GROUNDWATER FLOW SYSTEM AND THE FATS
AND TRANSPORT OF CONTAM NANTS CAN BE CHARACTERI ZED AS FOLLOWE:

I GROUNDWATERS | N THE UNCONFI NED ZONE APPROACH THE STREAMS TO THE EAST DRI VEN BY A STEEP
HYDRAULI C GRADI ENT. THI' S HYDRAULI C GRADI ENT | S CREATED BY A 40 FOOT DRCP | N TOPOGRAPHY
FROM THE O S/C SITE TO THE BOTTOM OF THE UNNAMED TR BUTARY AND LI TTLE BEAR CREEK. ~ MOST
OF THE GROUNDWATER I N THE UNCONFI NED AQUI FER FROM THE O S/ C SI TE FLOAS SOUTH BELOW THE
EXI STI NG STREAM CHANNEL FOLLOW NG THE GROUNDWATER FLOW CREATED BY THE UNNAMED TRI BUTARY
AND LI TTLE BEAR CREEK

GROUNDWATERS | N THE SEM - CONFI NED ZONE APPROACH THE STREAMS TO THE EAST/ SOUTHEAST, BUT
ARE DRI VEN BY A MUCH SVALLER HYDRAULI C GRADI ENT. CONFI NI NG LAYERS BETWEEN THE TWD

AQUI FERS LI M TS LEAKAGE BETWEEN THE TWO AQUI FERS, THUS AS GROUNDWATERS | N THE

SEM - CONFI NED AQUI FER APPRCACH THE STREAVMS TO THE EAST/ SOUTHEAST THE HYDRAULI C HEADS I N
THE UNCONFI NED ZONE. THI S CREATES A STEEP UPWARD HYDRAULI C GRADI ENT BETWEEN THE TWD
ZONES IN THE VIC NI TY OF THE STREAMG.

GROUNDWATER CONTAM NANTS (DI SSOLVED) | N THE UNCONFI NED AQUI FER W LL FLOW EAST/ SQUTHEAST
UNTI L THEY REACH THE STREAM CHANNEL. AT THE STREAM CHANNEL THE CONTAM NANTS W LL El THER
ENTER THE STREAVS AS GROUNDWATER SEEPACE CR FLOW SQUTH BELOW THE STREAM CHANNEL. THE

LI M TED NUMBER GROUNDWATER CONTAM NANTS DETECTED | N WELLS SCREENED | N THE UNCONFI NED
AQUI FER EAST OF THE UNNAMED TRI BUTARY AND THE PRESENCE OF FAIRLY H GH LEVELS OF
GROUNDWATER CONTAM NANTS | N VELLS OW 12, AND OW 23 SUPPORTS THI S CONCLUSI ON.

GROUNDWATER CONTAM NANTS | N THE SEM - CONFI NED ZONE W LL CONTI NUE TO FLOW EAST/ SQUTHEAST
REMAI NI NG RELATI VELY UNAFFECTED BY TOPOGRAPH C FEATURES. TH' S CONCLUSI ON | S SUPPCRTED
BY THE PRESENCE OF SEM - VOLATI LE GROUNDWATER CONTAM NANTS I N WELLS EAST CF THE UNNAMED
TRI BUTARY.

(27) HAVE THE GROUNDWATER MCDELS SUGGESTED FATE AND TRANSPORT REG ME FOR VARI QUS PLUME CONTAM NANTS?

RESPONSE: PLEASE REFER TO THE ABOVE WRI TTEN COMMENT.



(28) WAS CONSTRUCTI NG THE PURGE WELLS ALONG THE AXIS OF THE PLUVE CONS| DERED?

RESPONSE: CAPTURE THE PLUME BEYOND ELI M NATI NG SEEPACE OF CONTAM NATED GROUNDWATER WAS NOT THE CBJECTI VE
OF THE FFS PUWPI NG WELLS. PLACEMENT OF THE EXTRACTI ON WELLS PERPENDI CULAR TO THE AXI S OF THE PLUME AT THE
CREEK IS THE MOST EFFECTI VE METHCOD OF | NTERCEPTI NG GROUNDWATER DI SCHARGCES.

EFFECTI VENESS BASED ON | NFLUENT GROUNDWATER CONTAM NANT LEVELS/

RESPONSE: | NFLUENT GROUNDWATER CONTAM NANT LEVELS HAVE BEEN PREDI CTED BASED ON GROUND WATER MODELI NG OF
THE FLOW REA ME AT THE SI TE COUPLED W TH CURRENT ANALYTI CAL RESULTS OF SAVPLES TAKEN FROM ONSI TE GROUNDWATER
MONI TORI NG VELLS. THE RESULTI NG | NFLUENT CONCENTRATI ONS THAT WERE PREDI CTED ARE EXPECTED TO COMPARE CLOSELY
W TH THE ACTUAL | NFLUENT CONCENTRATI ONS FROM THE EXTRACTI ON CPTIONS.  THE SENSI TIVITY OF TREATMENT COSTS AND
EFFECTI VENESS COF TREATMENT WLL THEREFORE BE M NI MAL. THE RECOMMVENDED TREATMENT PROCESS TRAIN HAS BEEN
FORMULATED TO BE ABLE TO HANDLE NOT ONLY SMALL FLUCTUATI ONS | N CONCENTRATI ON BUT ALSO LARGER CHANGES IN
CONCENTRATI ON THAT ARE EXPECTED TO OCCUR OVER TIME. THE EFFECTS ARE MOST NOTI CEABLE | N CARBON ADSCRPTI ON
COSTS WHI CH ARE EXPECTED TO DECREASE W TH TI ME AS DI LUTI ON EFFECTS ARE ENCOUNTERED. THE CARBON ADSCRPTI ON
UNIT WLL ACT AS A BUFFER TO THE OTHER TREATMENT OPTI ONS. AS CONCENTRATI ONS | NCREASE THE CARBON UNI T WLL
REMOVE MORE CONTAM NANTS AND VI SE VERSA FCR A DECREASE | N | NFLUENT CONCENTRATI ON

(30) WHY DOES THE | NTERI M REMEDY HAVE A 5- YEAR DESI GN LI FE?

RESPONSE: COST EVALUATI ONS FOR REMEDI AL ALTERNATI VES IN THE FFS WERE BASED UPON A "FI VE YEAR DESI GN
LIFE'. AS STATED IN THE FFS, TH S I S BECAUSE FUTURE REMEDI AL ACTI ONS AT THE O S/ C SITE MAY HAVE A MAJCR

I MPACT UPON CPERATI ONAL AND NMAI NTENANCE COST OVER THE LI FETI ME OF THE REMEDI AL ACTI ON. THE COST CONSI DERATI ON
MAY REQUI RE RE- EVALUATI ON ONCE THE FULL SI TE REMEDI ATI ON HAS BEGUN. THE ACTUAL "WORKI NG LI FE' OF THE
PROPOSED FFS ACTION | S FAR LONGER THAN 5 YEARS.

(31) WLL ANY OF THE PROPCSED | NTERI M STREAM REMEDI ATI ON PLANS REDUCE SURFACE H2O OR SEDI MENT METAL
CONCENTRATI ONS?

RESPONSE: THE US EPA BELI EVES THAT CONCENTRATI ONS OF METALS I N THE SURFACE WATER AND SEDI MENTS ARE
RELATED TO BACKGROUND CONCENTRATI ONS AND AS SUCH, REQUI RE NO REMEDI ATION ON TH S BASI S.

(32) HOW ARE THE PREFERRED FFS ALTERNATI VES CONSI DERED " FUNDAMENTALLY COWPATI BLE' W TH THE PROBABLE FS
REMEDI ES?

RESPONSE: US EPA PERCEI VES THREE PROBLEMS AT O S/ C - CONTAM NATED SO LS, CONTAM NATED GROUNDWATER, AND
CONTAM NATED SURFACE WATER CAUSED BY A PCRTI ON OF THE CONTAM NATED GROUNDWATER. THI S ACTI ON WLL ADDRESS THE
LATER | NSTANCE OF CONTAM NATI ON.

COMMENT 8: AUGUST 30, 1989 LETTER FROM CPC, |INT'L. COUNSEL TO US EPA NOTI NG THAT "AS YOU KNOW CPC

I NI TI ATED THE CONCEPT OF A LI TTLE BEAR CREEK | NTERCEPTOR REMEDY IN 1987, US EPA'S GROUNDWATER PUMP AND TREAT
SCHEME |'S WHOLLY UNJUSTI FI ED, THAT US EPA VI OLATES | TS OAN GUI DANCE, AND THAT NO | MM NENT HAZARD EXI STS AT
THE O S/C SITE.

RESPONSE: US EPA, FOR REASONS STATED ABOVE | N THE RESPONSE TO CPC S LETTER OF AUGUST 24, 1989, NOTES THAT
AN | MM NENT AND SUBSTANTI AL ENDANGERMVENT EXI STS AT THE O S/ C SITE; HENCE A PLAN TO ALLEVI ATE CERTAIN OF THOSE
HAZARDS ASSCOCI ATED W TH CONTAM NATED SURFACE WATER | S JUSTI FI ED. US EPA NOTES THAT THE C TATI ON PROVI DED BY
CPC COUNSEL, P. 3-8, IS INCORRECT. THE QUOTATI ON NOTED BY CPC NAY BE FOUND ON P. 3-4. US EPA BELI EVE CPC
ASSERTI ON, THAT THE ZONES OF CONTAM NATI ON ARE CLOSELY | NTERCONNECTED AND " DEFY COVPARTMENTALI ZATI ON' 1S ALSO
I NCORRECT.

US EPA BELIEVES THE GEOLOGQ CAL ZONES CITED IN THE R ARE SUFFI CI ENTLY DI FFERENT, AND THAT CONTAM NATION I N
SHALLONER ZONES NEAR THE CREEKS NMAY BE ADDRESSED. US EPA ALSO NOTES THAT P. 3-4 QG TES OTHER FACTCORS THAT
"... CAN HELP TO | DENTI FY POTENTI AL OPERABLE UNITS..." ONE OF THESE | S "PRESENCE AND LOCATI ON OF HOT SPOTS -
CAN A REMEDI AL ACTI ON BE | MPLEMENTED TO REDUCE OR ELI M NATE HOT SPOTS W THOUT ADVERSELY AFFECTI NG THE OVERALL
PLUME? ..." INTH S CASE, THE ANSWER IS YES] US EPA PERCEI VES THE SURFACE WATER CONTAM NATI ON CAUSED BY THE
I NFLUX OF A PORTION OF THE PLUME AS SUCH A "HOT SPOT"]

US EPA IS ALSO EAGER TO RESPOND TO THE COMMENT, "AS YOU KNOW. |N 1987"] NO US EPA DID NOT KNOVWOF TH' S
PROPCSAL N 1987, ALTHOUGH CPC WAS APPARENTLY NEGOTI ATI NG WTH THE STATE OF M CH GAN OVER | MPLEMENTI NG AN
UNDERDRAI N CCLLECTI ON SYSTEM W TH NO PROVI SI ON FOR TREATMENT OF THE CONTAM NATED WATER | NDEED, AS THE

ADM NI STRATI VE RECCRD SHOAS, A FEBRUARY 17, 1988 LETTER FROM COUNSEL FOR AERQJET TO COUNSEL FCOR CPC SUGGESTED



THAT MAYBE | T WOULD BE A GOCD | DEA TO EVENTUALLY LET US EPA KNOWWHAT I T WAS THAT CPC HAD BEEN DI SCUSSI NG
WTH M CH GAN.  US EPA ALSO HAVE COMVE TO UNDERSTAND THAT ONE CONDI TION OF M CH GAN ACCEPTANCE OF THI' S
PROPCSAL WAS TO HAVE FORBADE M CHI GAN FROM EVER PROVI DI NG | TS 10 PERCENT NMATCH NG SHARE FOR ANY REMEDY US EPA
M GHT BELIEVES M CH GAN ACTED W SELY I N REJECTI NG SUCH A CONDI TI ON.

COMMENT 9: DOCUMENT GENERATED BY WENCK ASSOCI ATES AND YORK CORPCRATI ON FOR CPC TI TLED " TECHNI CAL REVI EW
FOCUSSED FEASI Bl LI TY STUDY FOR OTT/ STORY/ CORDOVA SI TE, MJUSKEGON, M CHI GAN' DATED AUGUST 1989.

(1) SECTION I, REVIEWOF OBJECTI VES

(A) THE REVI EWERS STATE THAT THERE HAS BEEN NO DEFI NI TI VE EVI DENCE PRESENTED IN THE R OR FFS | NDI CATI NG A
SI GNI FI CANT THREAT TO THE ENVI RONMVENT.

RESPONSE: THE US EPA HAS REVI EWED ALL DOCUMENTS PERTAI NING TO THE | MPACT OF CONTAM NATED GROUNDWATER
DI SCHARGE TO THE LI TTLE BEAR CREEK. THE R REPORT DOCUMENTS EXTENSI VELY THE DEGRADATI ON CF ENVI RONMVENTAL
QUALITY IN THE | MPACTED AREA. VIEE SERI QUSLY DI SAGREE W TH THE ASSUMPTI ON THAT THERE | S NOT A SI GNI FI CANT
THREAT TO THE ENVI RONMENT DUE TO SURFACE WATER CONTAM NATI ON.

(B) THE REVI EWER ASSERTS THAT ALTERNATI VE OPTI ONS "NOTABLY THE | NSTI TUTI ONAL CONTROLS CPTI ONS' HAVE BEEN
NEGLECTED I N THE FFS.

RESPONSE: PLEASE REFER TO THE RESPONSE TO WRI TTEN COMMENT 5. 10.

(O THE REVI EWVER STATES THAT THE "RI SKS | DENTI FI ED' DO NOT NECESSARI LY | NDI CATE THE NEED THAT A FFS BE
PERFORMED FOR THE GROUNDWATER OPERABLE UNI T AT LI TTLE BEAR CREEK AND | TS UNNAVED TRI BUTARY.

RESPONSE: THE US EPA PROCEEDED W TH THE FFS AT TH S LOCATI ON TO CONTRCL THE SOURCE OF CONTAM NANT | NPUT
TO THE CREEK, MOST NOTABLY THE CONTAM NATED GROUNDWATER.  TO STATE THAT THE RI SKS DO NOT | NDI CATE THE NEED
FOR THE FFS I'S UNJUSTI FI ED BY FACT.

(D) THE REVI EW TAKES EXCEPTI ON TO | NCLUSI ON OF THE STREAM UNDERFLOW I N THE CBJECTS AND NOTES THAT THE | SSUE
OF CREEK UNDERFLOW I S RELATED TO THE SEM - CONFI NED AQUI FER

RESPONSE: THE US EPA AGREES THAT THE | SSUE OF STREAM UNDERFLOW I S RELATED TO THE SEM - CONFI NED ZONE.
HOMNEVER, ANALYTI CAL RESULTS DURI NG THE RI DO | NDI CATE THAT CONTAM NATI ON HAS TRAVELED EAST COF LI TTLE BEAR
CREEK I N THE UNCONFI NED SYSTEM

(F) THE REVI EWER QUESTI ONS THE "I NTEGRI TY AND APPLI CABI LI TY" OF THE Al R DATA USED TO GENERATE THE
ENDANGERVENT ASSESSMENT.

RESPONSE: PLEASE REFER TO THE RESPONSE TO WRI TTEN COMVENT 4 WHI CH ADDRESSES THI S | SSUE.

(G THE REVI EWER COMMENTS THAT THE RI SK ASSESSMENT USED " QUALI TATI VE TERVE' WHEN DI SCUSSI NG THE CALCULATED
RI SK AT LI TTLE BEAR CREEK.

RESPONSE: THE US EPA | NDEED USE QUALI TATI VE DESCRI PTI ONS OF THE SERI QUS Rl SK | NCURRED BY VOLATI LE
EM SSI ONS AT THE CREEK. WE ALSO BACKED UP THESE QUALI TATI VE DESCRI PTI ON W TH ACTUAL QUANTI TATI VE RESULTS
VWH CH THE REVI EW HAS OVERLOCKED.

(H THE REVI EWER ASSERTS THAT THE RI SKS | DENTI FI ED | N THE FFS ASSOCI ATED W TH THE USE OF GROUNDWATER AS A
POTABLE SQURCE ARE NOT JUSTI FI CATI ONS THAT A "FFS BE PERFORMED'.

RESPONSE: PLEASE REFER TO THE RESPONSE TO WRI TTEN COMMENT 5. 10. G

(1) THE REVI EWER QUESTI ONS WHY THE | NSTI TUTI ONAL CONTROLS OPTI ON, WH LE RETURNED FOR | NCLUSI ON OF EACH
RESPONSE ACTION, IS NOT AND OF | TSELF REFERRED TO AS AN | NTERI M CPTI ON.

RESPONSE: PLEASE REFER TO THE RESPONSE TO WRI TTEN COMMVENT 5. 10.
(2) SECTION 111 - COWPATIBILITY WTH LONG TERM REMEDI ES

(A THE REVI EWER QUESTI ONS THE COVPATI BI LI TY OF THE PUWP OUT SYSTEM W TH ANY LONG TERM SOLUTI ON AT THE SI TE
AND STATE THE SYSTEM MAY ACTUALLY MAKE THE S| TUATI ON WORSE.



RESPONSE: THE US EPA QUESTI ONS HOW THI S S| TUATI ON COULD ACTUALLY BECOVE MUCH WORSE THAN IT IS.  THE
PUWP- QUT WELLS WERE CONSI DERED AS AN ACTI ON WH CH WOULD BE COWPATI BLE W TH ANY REMVEDI AL ACTI ON THAT WLL BE
| MPLEMENTED AT THE SI TE.

(B) THE REVI EWER CONTENDS THAT THE RI DI D NOT CONTAI N AMPLE HYDROLOG CAL DATA TO ANALYZE THE COWPLEX
HYDROGECQLOGY CF THE SI TE.

RESPONSE: THE VOLUME OF HYDROGEOG CAL DATA AVAI LABLE IN THE R WAS MORE THAN SUFFI Cl ENT TO CALI BRATE BOTH
GROUNDWATER FLOW MCDELS TO EXI STI NG SI TE CONDI TI ONS.

(O THE REVI EWS STATE THAT THE PRESENTATI ON OF FOUR STRATI GRAPHI C ZONES (A THROUGH D) AS PRESENTED IN THE R
I'S AN OVERSI MPLI FI CATI ON AND OBSCURES THE COVPLEXI TY AND VARI ABI LI TY OF THE UNDERLYI NG LI THOLOGY AT THE O S/C
SI TE.

RESPONSE: THE SI MPLI FI CATI ON OF COVPLEX SETTINGS I'S PRACTI CED I N VI RTUALLY EVERY BRANCH OF SCI ENCE AND
ENG NEERI NG | N ORDER TO ALLOW THE DEVELCPMENT OF SOLUTI ONS TO PROBLEMS. HYDROGEOLOQ C DATA COLLECTED AT THE
Q S/ C SITE TO DATE | NDI CATES THAT THE FOUR UNI TS QUTLI NED I N THE RI REPORT DO HAVE LOCAL VARI ABI LI TY, BUT
THEY CAN BE CORRELATED ACRCSS THE SITE. INADDITION, IT IS COMWON PRACTI CE I N COWLEX HYDROGEOLOG C

ENVI RONMENTS TO GROUP SI M LAR GEOLOA C UNI TS TOGETHER AND DERI VE EQUI VALENT VERTI CAL AND HORI ZONTAL

CONDUCTI VI TI ES BASED ON DERI VATI ONS OF DARCY' S LAW

(D) THE REVI EW QUESTI ONS HOW THE GROUNDWATER MCDELS USED COULD PROVI DE A REALI STI C REPRESENTATI ON CF THE
SI TE DURI NG REMEDI ATI ON AND HOW APPLI CABLE THE MODELS ARE TO THE SI TE

RESPONSE: USI NG THE AVAI LABLE HYDROGEOLOG C DATA I T WAS PGSSI BLE TO CALI BRATE BOTH MODFLOW AND MOCFLOW TO
EXI STING SITE CONDI TI ONS.  MODFLOW AND MOCFLOW ARE BOTH UNI TED STATES GEOLOG CAL SURVEY GROUNDWATER FLOW
PROGRAMS THAT HAVE BEEN USED EXTENSI VELY OVER THE PAST DECADE TO MODEL A LARGE VAR ETY OF HAZARDOUS AND

NON- HAZARDQUS WASTE SI TES W TH VARI QUS DEGREES OF COWPLEXI TY. BOTH MCDELS ARE MARKETED BY ONE CF THE LARGEST
GROUNDWATER MODELI NG CENTERS | N THE NATI ON, THE | NTERNATI ONAL GROUNDWATER MCODELI NG CENTERS | N | NDI ANAPCLI S,

I NDI ANA AND EXTENSI VE DOCUMENTATI ON, AND VERI FI CATI ON OF BOTH MCDELS |'S READI LY AVAI LABLE.

(© THE REVI EWER QUESTI ONS THE PLACEMENT OF THE PUMPI NG WELLS.

RESPONSE: THE OBJECTI VE OF THE PUWPI NG VELLS PROPCSED | N THE FFS WAS NOT' TO REMOVE CONTAM NANTS FROM THE
MOST CONTAM NATED PORTI ONS OF THE PLUME AT THE FACI LITY, BUT TO PREVENT GROUNDWATER DI SCHARCE | NTO THE
CREEKS. DEVELCPMENT CF OPTI MAL VEELL CONFI GURATI ONS FOR THE REMOVAL OF CONTAM NATED GROUNDWATER FOR THE FULL
SITE WLL BE ADDRESSED I N FS REPCRT.

(F) dVEN THE PROPCSED CONFI GURATI ON OF THE EXTRACTI ON WELL LOCATIONS, IT I'S UNCLEAR | F THE EXTRACTI ON WELLS
WLL TRULY KEEP GROUNDWATER CONTAM NANTS OQUT CF THE STREAM AND MEET THE OBJECTI VES OF THE FFS.

RESPONSE: THE CAPTURE ZONE OF THE GROUNDWATER EXTRACTI ON SYSTEM QUTLI NED I N THE FFS EXTENDS NORTH BEYOND
ONM12. THE PLUME BOUNDARY QUTLINED IN THE RI IS AN APPROXI MATE BOUNDARY NORTH CF ONM12. NO GROUNDWATER
SEEPS HAVE BEEN DOCUMENTED NORTH COF OW12. THE GROUNDWATER FLOW DI RECTI ON ( SOUTHEAST) W LL COVPLEMENT THE
WELL LOCATI ONS BY ENHANCI NG GROUNDWATER MOVEMENT TO THE EXTRACTI ON WELL.

(G THE REVI EW SPECULATES THAT I T MAY NOT BE NECESSARY TO EXTRACT GROUNDWATER AT A RATE OF 400 GPM I T MAY
BE ONLY NECESSARY TO REVERSE THE HYDRAULI C GRADI ENT FROM THE TRI BUTARY BACK TO THE EXTRACTI ON WELL. |T NAY
NOT BE NECESSARY TO DRAW GROUNDWATER DOMN BELOW THE STREAMBED.

RESPONSE: THE US EPA BELI EVES, BASED UPON THE MODELLI NG THAT THE PUWMPI NG RATE OF 400 GPM I S NECESSARY TO
PREVENT GROUNDWATER SEEPAGE | NTO LI TTLE BEAR CREEK AND THE UNNAMED TRI BUTARY.

(H THE REVI EWER STATES THAT THE CONSTRUCTI ON OF THE SLURRY WELL MAY NOT BE COWPATI BLE W TH A LONG TERM
SCLUTI ON BECAUSE OF THE ESSENTI AL | RREVERSI BI LI TY OF THE ACTI ON.

RESPONSE: THE US EPA AGREES W TH THE COMMENTOR ABQUT THE POTENTI AL | MPACTS COF THE SLURRY WELL ON THE
GROUNDWATER FLOW REG ME AND UPON THE REMEDI ES FCR THE FULL SI TE.

(1) THE REVI EW QUESTI ONS BY THE CONFI GURATI ON OF THE EXTRACTI ON VELLS | NDI CATE THAT | T WOULD BE EFFECTI VE I N
VEETI NG THE OBJECTI VES OF THE FFS.

(J) THE REVI EWER NOTES THAT THE CLAY ZONE THAT THE SLURRY WELL IS TO BE KEYED I NTO | S NOT NECESSARI LY



CONTI NUQUS OR WELL- DEFI NED ACROSS THE AREA.

RESPONSE: THE CONCERNS OF THE REVI EWER ARE NOTED. THE BASE OF THE CLAY DOES VARY ACRCSS THE SI TE AND
THERE ARE SOME UNCERTAI NTI ES ASSOCI ATED W TH THE CONSTRUCTI ON OF THE SLURRY WALL. HOWEVER, THE SLURRY WALL,
TO A DEPTH CF 90 FEET, WHEN COMVBI NED W TH EXTRACTI ON, WAS DETERM NED BY MODELI NG TO BE EFFECTI VE I N

PREVENTI NG M GRATI ON OF CONTAM NANTS | NTO THE CREEKS.

(K) THE REVI EWVER TAKES WTH THE "NEW SUBJECT OF "WETLANDS' AND THE | MPACTS OF REMEDI AL ACTI ONS.

RESPONSE: DI SCUSSI ONS CONCERNI NG THE "WETLANDS' ASSCOCI ATED W TH THE SI TE ARE NEW  DOCUMENTS CONTAI NED | N
THE ADM NI STRATI VE RECORD (US DEPARTMENT OF | NTERIOR 12/11/87) DOCUMENT THE DEPARTMENT OF | NTERIOR - FI SH &
W LDLI FE SERVI CES CONCERNS ABQUT THE | MPACT OF CONTAM NATED GROUNDWATER DI SCHARGES ON THE WETLANDS AREA

(A THE REVI EWER BELI EVES THE DI SCUSSI ON OF THE NEGATI VE | MPACTS ON LI TTLE BEAR CREEK SHOULD HAVE | NCLUDED
OTHER STUDI ES.

RESPONSE: PLEASE REFER TO THE RESPONSE TO WRI TTEN COMMVENT 9. 1. A
(3) TREATMENT/ DI SPOSAL TECHNOLOG ES AND PROCESSES.

(A THE REVI EWER QUESTI ONS WHY THE REI NJECTI ON | NFI LTRATI ON OPTI ON WAS ELI M NATED | N THE SCREENI NG AND WANTS
TO KNONVWHY I T IS "NOT DI RECTLY APPLI CABLE TO ACTI ONS" AT LI TTLE BEAR CREEK.

RESPONSE: THE US EPA BELI EVES THAT THE | MPLEMENTATI ON OF THE REI NJECTI OV | NFI LTRATI ON SCHEME TO THE
REMEDI AL ACTI ON AT LI TTLE BEAR CREEK IS | NAPPROPRI ATE BECAUSE, AT THIS TIME, I T IS POTENTI ALLY | NCOWPATI BLE
W TH FUTURE ACTIONS AT THE O S/ C FACILITY. THE COST EFFECTI VENESS OF A LI M TED REI NJECTI OV | NFI LTRATI ON
SCHEME |'S QUESTI ONABLE. THE REVIEW IS CORRECT I N NOTI NG THAT FI GURE 3-2 | NCORRECTLY RETAI NS THE

REI NJECTI ON/ | NFI LTRATI ON CPTI ON.

(B) THE REVI EW QUESTI ONS WHY THE DI SPOSAL OPTI ON CHCSEN | N THE PROPOSED PLAN |'S SURFACE WATER DI SCHARGE AND
NOT THE POTW FURTHER, AN I NTER M RECEI PT OF TREATED GROUNDWATER NAY BE ALLOAED, ACCORDI NG TO AN UNNAMED
OFFI G AL AT THE POTW

RESPONSE: THE US EPA BELI EVES THAT THE ULTI MATE DI SPCSAL OF TREATED GROUNDWATER SHOULD ULTI MATELY BE
SURFACE WATER DI SCHARGE BECAUSE | T SHOULD NOT PLACE THE RESPONSI BI LI TY OF FI NAL TREATMENT AND ULTI MATE

DI SPCSAL UPON THE MUSKEGON COUNTY WASTEWATER DI VI SION (MOWD) . ALTHOUGH THE COST ANALYSI S AND COVPARI SON OF
ALTERNATI VES | N THE FFS | NDI CATE THAT THE POTWI1 S SLI GHTLY LESS COSTLY, THE CHO CE OF DI SCHARGE LOCATI ON
CONSI DERS NOT' ONLY COSTS BUT THE | NTEREST OF THE COMMUNI TY AND ADM NI STRATI VE FEASI BI LI TY.  CONCERNS BY MWD
ABQUT THEI R ABI LI TY TO HANDLE THE PRETREATED GROUNDWATER IS JUSTI FI ED BY PREVI QUS BAD EXPERI ENCES WTH Q' S/ C
DI SCHARGES TO THE POTW THE MOWD HAS STATED THAT | T WOULD REQUI RE A SUBSTANTI AL FEE TO HELP W TH THE CAPI TAL
EXPANSI ON TO HANDLE THE ADDI TI ONAL FLOW  TH'S FEE WAS NOT | NCLUDED W TH THE CAPI TAL COSTS OF THE POTW
ANALYSI S.

(O THE REVI EWER EXPRESSES CONCERN OVER THE " | NHERENT UNCERTAI NTI ES | N | MPLEMENTATI ON' OF THE UV- OXI DATI ON
PROCESS. THE PRESENT WORTH COSTS FOR THE UV- OXI DATI ON OPTI ON COULD BE S| GNI FI CANTLY GREATER THAN ESTI MATED.
THE EXPECTED VOC REMOVAL EFFI CI ENCY ARE EXTREMELY VARI ABLE.

RESPONSE; THE UV- OXI DATI ON PROCESS | S A RELATI VELY NEW AND | NNOVATI VE TREATMENT PROCESS, AS THE REVI EW
NOTED. THE EFFECTI VENESS OF THE UV- PROCESS | S DEPENDENT ON THE | NDI VI DUAL CHEM CAL CONSTI TUENTS MOLECULAR

STRUCTURE. AS A PRETREATMENT PROCESS, THE UV- PROCESS | S VERY EFFECTI VE | N ELI M NATI NG THOSE VOLATI LE

ORGANI CS THAT ARE MOST TOXI C TO Bl OLOG CAL TREATMENT SYSTEMS. THE COMMENTCOR NOTES THAT PRESENT WORTH COST

FOR TH S PROCESS MAY VARY SIGNI FI CANTLY. TH S IS ALSO TRUE FOR OTHER POTENTI AL TREATMENT PROCESSES AS VELL.

(D) | F THE | NFLUENT CONTAM NANT LEVELS WERE S| GNI FI CANTLY DI FFERENT, WLL TH S | MPACT THE SELECTI ON OF
AVAI LABLE TREATMENT SCHEMES?

RESPONSE: THE US EPA BELI EVES THAT THE | NFLUENT CONCENTRATI ONS USED TO DEVELCP THE REMEDI AL TECHNCOLOG ES
ARE VERY SIM LAR TO WHAT W LL BE ENCOUNTERED ONCE THE "SWTCH I S FLI PPED' ON THE EXTRACTI ON SCHEME. ANY
VARI ETY | N | NFLUENT CONCENTRATI ON, HONEVER, WOULD HAVE NO | MPACT UPON THE REMEDY SELECTI ON.

(E) THE COWENTOR S NOTES ON RESULTS OF TREATABI LI TY STUDI ES COULD HAVE A MAJCR | MPACT UPON THE TREATMENT
PROCESSES THAT HAVE BEEN RETAI NED AS VI ABLE ALTERNATI VES.



RESPONSE: AS PART OF THE SCREEN NG PROCESS OF TREATMENT ALTERNATI VES FOR THE FFS, US EPA REVI EVED A

VAR ETY OF PUBLI SHED TREATABI LI TY STUDI ES, | NCLUDI NG THOSE PERFORMED ON CONTAM NATED GROUNDWATER FROM Q' S/ C.
TH'S | NFORVATI ON WAS USED I N ELI M NATI NG THOSE TREATMENT PROCESSES THAT WERE | NEFFECTI VE | N DEALI NG W TH
CONTAM NANTS SIM LAR TO THOSE FOUND AT THE SITE. US EPA | S CURRENTLY CONDUCTI NG A BENCH SCALE TREATABI LI TY
STUDY ON O S/ C GROUNDWATER USI NG THE UV- ENHANCED OXI DATI ON PROCESS. RESULTS OF THE TESTS ARE CURRENTLY BEI NG
EVALUATED.

(F) THE REVI EWER STATES THAT NOT ALL GROUNDWATER TREATMENT OPTI ONS HAVE BEEN REVI EWED AND SCREENED BY THE
FFS. THE REVI EW SUGGESTS THREE, | NCLUDI NG | NSTI TUTI ONAL CONTRCLS, ONE SI M LAR TO ALTERNATI VE 8 BUT W TH POTW
DI SCHARGE, AND GROUNDWATER EXTRACTI ON FOLLOWNED BY WETLANDS TREATMENT.

RESPONSE: THE US EPA FEELS THAT I T HAS NOT BEEN REM SS | N THE SCREENI NG OF TREATMENT COPTIONS. AS

PREVI QUSLY STATED I N THE RESPONSI VENESS SUMVARY, THE CONCEPT CF | NSTI TUTI ONAL CONTRCLS BY | TSELF IS CURRENTLY
IN USE AT THE SITE AND | S VERY | NEFFECTI VE | N PROTECTI NG THE PUBLI C OR ENVI RONMENT. THE SECOND ALTERNATI VE,

LI KE ALTERNATI VE 8, PROVI DES THE LI M TATI ON | NHERENT TO THE UNDERDRAI N AS DI SCUSSED IN THE FFS. THE US EPA
CONSI DERS THE GROUNDWATER EXTRACTI ON FOLLONED BY WETLANDS TREATMENT BY | TSELF, AS EXACTLY WHAT | S HAPPEN NG
CURRENTLY AT THE CREEKS.

(G THE REVI EWER SUGGESTS FURTHER VAR ETI ES OF THE WETLAND TREATMENT SCHEME, BUT W TH PRETREATMENT OF THE
EXTRACTED GROUNDWATER

RESPONSE: THE US EPA CONSI DERS A WETLAND TREATMENT SCHEME AS | NAPPRCPRI ATE W TH THE OBJECTI VES OF THE FFS
AND W TH LI TTLE BEAR CREEK' S DESI GNATI ON AS A TROUT STREAM

(4) CONCLUSI ONS
(A) THE REVI EWER REI TERATES OBJECTI ONS TO THE FFS AND THE PROPOSED PLAN.

RESPONSE: BASED UPON THE RESPONSES G VEN TO THE COMMENTS IN TH S "REVI EW DOCUMENT AND UPON THE MERI T COF
THE FFS AND PROPCSAL PLAN, US EPA BELIEVES | T COVWPLETED A "PROPER AND THORCQUGH ANALYSI S' OF ALL CPTIONS TO
MVEET THE OBJECTI VE OF THE FFS.

COMMENT 10: DOCUMENT TI TLED " CORDOVA CHEM CAL COMPANY COF M CH GAN S COMMVENTS ON THE FOCUSED FEASI Bl LI TY
STUDY AND THE PROPCSED PLAN FOR THE OTT/ STORY/ CORDOVA SUPERFUND S| TE' BY CORDOVA CHEM CAL COMPANY AND
FI SHBACK, THOWPSQN, CARR AND HUBER

(1) THERE IS NOT JUSTI FI CATI ON FOCR CONDUCTI NG AN | NTERI M REMEDY AT THE SITE, THE Al R DATA RELI ED UPON AS A
BASI S | S FLAWED.

(A THE FFS DCES NOT PROVI DE SUFFI Cl ENT JUSTI FI CATI ON FOR PERFORM NG A PARTI AL GROUNDWATER OPERABLE REMEDY.
THE ONLY APPARENT BASI S FOR PROCEEDI NG W TH THE | NTERI M REMEDY | S THE MDNR Al R DATA.

RESPONSE: US EPA ACKNOALEDGES CORDOVA' S CONCERNS ABQUT THE PERFORMANCE OF THE FFS. HOWEVER, WE BELI EVE

THAT THE PROPCSED REMEDI AL ACTI ONS ARE JUSTI FI ED BY THE LONG H STORY OF GROUNDWATER CONTAM NANT M GRATI ON

I NTO LI TTLE BEAR CREEK AND THE UNNAMED TRI BUTARY, THE DEGRADATI ON OF A STREAM THAT AT ONE TI ME WAS HAVEN TO

TROUT FI SHERVAN, AND THE RI SKS PCSED TO HUMANS BY THE VCOLATI LI ZATI ON OF CARCI NOGENI C CRGANI C COMPOUNDS. AS

PREVI QUSLY EXPRESSED I N TH S DOCUMENT, THE US EPA UPON REVI EW OF THE WATER QUALI TY CRI TERI A, HAVE NOTED THAT
SEVERAL WQC FOR VOLATI LE ORGANI CS HAVE BEEN EXCEEDED BY THE CONTAM NANTS DETECTED DURING THE RI. THE US EPA
I'S CONCERNED ABQUT THE WELFARE AND PEACE OF M ND OF RESIDENTS IN THE VICINITY OF THE CREEKS WHO ARE TI RED OF
THE DELAY I N ACTI ONS WH CH WOULD PROTECT THEM

(B) THE Al R DATA FLAVED.
RESPONSE: PLEASE REFER TO THE RESPONSE TO WRI TTEN COMVENT 4 WHI CH ADDRESSES THI S | SSUE.

(© CORDOVA DI SAGREES THAT THE AMBIENT AIR QUALITY IN THE VICINITY OF THE UNNAMED TRI BUTARY AND LBC I S
ACCURATELY CHARACTERI ZED BY THE AR THMVETI C MEAN AS USED | N THE ENDANGERMENT ASSESSMENT. THE SAMPLI NG RESULTS
ARE BETTER REPRESENTED BY A MODELLED CONCENTRATI ON OR A GEOMETRI C MEAN AND DI SPERSI ON AND VERTI CAL

STRATI FI CATIONS OCCUR IN THE VICI NI TY.

RESPONSE: THE US EPA BELI EVES THAT RESULTS GENERATED BY ACTUAL FI ELD SAMPLI NG ARE FAR SUPERI CR TO
MCDELLED RESULTS. THE USE OF AIR MODELLI NG (SEE COMMENT 4 ON RSI MCDELLI NG HAS ONLY CONFI RVED THAT AN
EXCESS LI FETI ME CANCER RI SK EXI SITS AT THE SITE. THE USE OF THE GEOVETRI C MEAN ON Al R SAMPLI NG RESULTS ALSO



CONFI RVB THE US EPA' S ASSERTI ON THAT THERE IS AN | MM NENT HEALTH RI SK AT THE SITE.  USI NG THE GEOVETRI C MEAN
OF DATA USED IN THE EA, WE RECALCULATED THE EXCESS CANCER RI SK PCSED BY | NHALATI ON OF VOLATI LE ORGANI CS AT
THE CREEKS (BENZENE: 3.1 X 10(-6) AND 1, 2-DI CHLORCETHANE: 2.7 X 10(-6). AS CAN BE SEEN, TH S EXCEEDS THE
"BENCHVARK" OF 1 X 10(-6) EXCESS LI FETI ME CANCER RI SK.

(D) CORDOVA STATES THAT THE SELECTI ON OF REMEDY | S FLAWED BECAUSE | T DCES NOT | MPROVE THE DEGRADED QUALI TY
OF AIR I N HOVES CAUSED BY THE CONTAM NATED GROUNDWATER FLOW UNDERNEATH THE HOMVES.

RESPONSE: THE OBJECTI VES OF THE FFS TO PREVENT CONTAM NATED GROUNDWATER FROM DI SCHARG NG | NTO THE CREEK
SYSTEM NOT TO PREVENT Al R CONTAM NATI ON VI A VADCSE ZONE M GRATI ON | NTO HOMES. THE US EPA |'S CONCERNED THAT
THE VOLATI LI ZATI ON OF CARCI NOGENI C ORGANI C COVPQUNDS AT THE SEEP AND FROM THE CREEKS PRESENT A SERI QUS HEALTH
HAZARD JUSTI FYI NG TH' S ACTI ON.

(2) THE FFS I NCLUDES A M SLEADI NG DESCRI PTION CF THE SI TE HI STCRY.

RESPONSE: THE US EPA NOTES CORDOVA' S COMMENTS. THE RELEVANCY OF THI S H STORY OF OANERSH P AND WHO DI D
WHAT IS NOT GERMANE TO THE PROPCSED PLAN.  US EPA WLL NOT COMVENT ON THE SUBJECT AT THI S TI ME

(3) THE SELECTED REMEDI AL ALTERNATI VE DOES NOT ADDRESS THE STATED OBJECTI VES.
(A) CORDOVA STATES THAT NONE OF THE CRI TERIA OF THE OBJECTI VES ARE MET BY THE REMEDI AL ALTERNATI VE.

RESPONSE: THE US EPA WOULD ONCE AGAI N LI KE TO REM ND THE READERS THAT, BEFCRE THE SHALLOW AQUI FER WAS
POLLUTED, I T WAS USED AS A POTABLE WATER SCURCE. ALTHOUGH NOT THE PRI MARY OBJECTI VE OF THE FFS, RESTCORI NG
THE SHALLOW GROUNDWATER SYSTEM TO | TS ORI A NAL, NON- CARCI NOGENI C STATE IS IN THE PUBLI C | NTEREST. BY

REMOVI NG CONTAM NANTS FROM THE SOURCE OF THE SURFACE WATER CONTAM NATI ON, NAMELY THE GROUNDWATER ENTERI NG

LI TTLE BEAR CREEK, THE MAJOR OBJECTIVE OF THE FFS | S QUI TE SUFFI CI ENTLY MET. AS HAS BEEN SHOM IN THE R AND
REI TERATED I N THE FFS, THE CONTAM NATED GROUNDWATER DI SCHARCE |'S PLACI NG THE RESIDENT IN THE VICINITY OF THE
DI SCHARGE AT UNNECESSARY RI SK TO THEI R HEALTH AND WELL BEI NG

(B) THE FFS DCES NOT EVALUATE HOW THE SELECTED REMEDI AL ALTERNATI VES SATI SFI ES El THER THE FI RST OR TH RD
OBJECTI VE AS NOTED.

RESPONSE: CORDOVA CHEM CAL AND | TS CONSULTANT HAVE SELECTI VELY OVERLOOKED THE EVALUATI ONS PROVI DED I N THE
FFS. US EPA RECOMVENDED REVI EW CF APPENDI X A CONCERNI NG GROUNDWATER EXTRACTI ON ALTERNATI VES AT LI TTLE BEAR
CREEK AND UNNAMED TRI BUTARY. THE EXTRACTI ON ALTERNATI VES CLEARLY MEET THE FI RST REMEDI AL ACTI ON OBJECTI VE BY
I NTERCEPTI NG ANDY OR CONTAI NI NG THE CONTAM NATED CROUNDWATER COF THE UNCONFI NED SYSTEM  THE US EPA, IN
ADDRESSI NG THE THI RD OBJECTI VE, WOULD LI KE TO ASK CORDOVA CHEM CAL HOW TH S ALTERNATI VE | S NOT' COVPATI BLE

W TH POTENTI AL ACTI ONS AT SITE? ANY REDUCTI ON OF THE AMOUNT OF CONTAM NANTS CONTAI NED I N THE VOLUM NQUS
GROUNDWATER PLUME WLL ONLY HELP I N REMEDI AL EFFORTS.  ACTI ONS BEI NG CONSI DERED CURRENTLY | N THE DEVELOPMENT
OF THE SITE FS MUST BE COWPATI BLE W TH THE | NTERCEPTOR AT LI TTLE BEAR CREEK I N CRDER TO BE COST EFFECTI VE, AS
WELL AS REMEDI ALLY EFFECTI VE.

(4) THE FFS DCES NOT PROPERLY EVALUATE REMEDI AL ALTERNATI VES AND | NEXPLI CABLE ELI M NATES SOME ALTERNATI VES.

(A) CORDOVA BELI EVES THAT ADDI TI ONAL DATA IS NEEDED | N ORDER TO ACCURATELY ANALYZE THE EFFECTI VENESS OF THE
REMEDI AL ALTERNATI VES, RESI DUAL PRCDUCTI ON, RELI ABI LI TY, ADM N STRATI VE FEASI Bl LI TY AND COSTS. FURTHER,
SLUDGE GENERATI ON RATES AND CARBON UTI LI ZATI ON RATES ARE CLEARLY SPECULATI VE.

RESPONSE: US EPA BELI EVES THAT THERE | S SUFFI CI ENT DATA AVAI LABLE TO PROCEED W TH THE DETAI LED EVALUATI ON
OF ALTERNATI VES. WE BELIEVE I T IS NOT NECESSARY TO "REI NVENT THE WHEEL" EACH TI ME AN ENGA NEERED ACTION IS TO
OCCUR.  DATA CONCERNI NG MOST OF THE | TEMS ARE AVAI LABLE | N THE LI TERATURE AND THRQUGH STANDARD ENG NEERI NG
ESTI MATI ON TECHNI QUES. TREATABI LI TY STUDI ES HAVE BEEN PERFORMED PREVI QUSLY ON GROUNDWATER FROM THE Q' S/ C
SITE. US EPA, AS STATED, |S EVALUATI NG THE RESULTS OF BENCH SCALE TESTI NG THE WV-PROCESS CURRENTLY. US EPA
BELI EVES THAT CORDOVA CHEM CAL EXPECTS A DETAILED DESI GN, AT TH S STAGE, WHEN I N ACTUALITY, THS IS A

FEASI BI LI TY STUDY.

(B) CORDOVA CHEM CAL BELI EVES THE MODELLI NG APPROACH | N APPENDI X A, GROUNDWATER EXTRACTI ON ALTERNATI VE,
USI NG TOTAL CRGANI C CONTAM NANTS OF GROUNDWATER |'S | NCONSI STENT W TH APPENDI X B, GROUNDWATER TREATMENT
EVALUATI ON.

RESPONSE: THE DI FFERENCE | N APPROACH USED | N THE APPENDI CES IS A FUNCTI ON OF THEI R PURPCSE. APPENDI X A,
EVALUATI NG THE DYNAM CS OF THE GROUNDWATER SYSTEM AND THE | MPACT OF THE EXTRACTI ON SYSTEM USED THE TOTAL



ORGANI C CONTAI NVENT CONCENTRATI ON (NOT "TOC') BECAUSE OF THE EXTREMELY LARGE NUMBER OF POLLUTANTS FOUND I N
THE GROUND. I T IS | MPRACTI CAL AND UNNECESSARY TO MODEL EACH CONTAM NANT SEPARATELY. APPENDI X B, HOWEVER,
EVALUATED TREATMENT TECHNCOLOG ES APPLI CABLE TO THE WASTE STREAM ( CONTAM NATED GROUNDWATER). THE

CONCENTRATI ON AND THE MASS OF THE | NDI VI DUAL CONTAM NANTS, AS WELL AS THEI R PHYSI CAL/ CHEM CAL PROPERTI ES, ARE
ESSENTI AL TO THE TECHNOLOGY EVALUATION, THE US EPA SEES NO | NCOWPATI BI LI TITES I N THE USE OF EACH APPROACH.

(© THERE IS AN ARBI TRARY DETERM NATI ON TO PRETREAT THE WASTE FOR A BROAD RANGE CF ORGANI CS AND TO H GHER
QUALI TY THAN REQUI RED BY THE MJUSKEGON COUNTY WASTEWATER SYSTEM

RESPONSE: THE US EPA BELI EVES THAT EVALUATI NG THE REQUI REMENT FOR TREATMENT ( AND PRETREATMENT), ALL
APPLI CABLE DI SCHARGE REQUI REMENTS | S NECESSARY, AS PROVIDED IN THE FFS. AS STATED IN THE NCP, A REDUCTI ON OF
THE TOXIC TY AND VOLUME OF CONTAM NANTS | S NECESSARY. THE CHO CE OF TREATMENT STRATEGY |'S NOT ARBI TRARY.

(D) THE FFS FAILS TO ADEQUATELY CONSI DER AND EVALUATE DI SCHARGE TO THE POTW
RESPONSE: PLEASE REFER TO THE RESPONSE TO WRI TTEN COMMVENT 9. 3. B.
(E) THE FFS DCES NOT CONSI DER LAND APPLI CATI ON BEYOND Bl OLOG CAL TREATMENT.

RESPONSE: LAND TREATMENT CF THE WASTE WAS | NI TI ALLY CONSI DERED AND SCREENED QUT I N THE FI RST SCREENI NG
PREVI QUS EXPERI ENCE BY THE POTWW TH O S/ C WASTEWATER HAS DEMONSTRATED THAT THE COMPLEX ORGANI CS, NAMELY
ANl LI NE COVPOUNDS, ARE NOT DEGRADED I N THE LAND TREATMENT SYSTEM

(F) CORDOVA FEELS THE TREATMENT METHOD | NCLUDED I N THE SELECTED REMEDI AL ALTERNATI VE | S QUESTI ONABLE BECAUSE
I T DOES NOT ADDRESS METALS, | NORGANI CS AND THE UNI DENTI FI ED ORGANI CS. | T APPEARS THAT THE GRANULAR ACTI VATED
CARBON W LL EXHAUST RAPIDLY AND | S ECONOM CALLY PRCH BI Tl VE.

RESPONSE: THE US EPA BELI EVES THAT METALS CONCENTRATI ONS ARE RELATED TO THE BACKGROUND CONCENTRATI ONS.
WE DO NOT BELI EVE THAT | NORGANI CS I N THE GROUNDWATER W LL HAVE AN EFFECT UPON THE PROPOSED TREATMENT SCHEME.
EVALUATI NG A TREATMENT SCHEME WH CH WLL REMOVE AND DESTROY THE " UNKNOMN' CONTAM NANTS | S DEFI NI TELY A
CHALLENGE. US EPA BELI EVES THAT UNKNOMNS W LL BE REMOVED | N THE PROPCSED TREATMENT SCHEME. THE COST
ASSOCI ATED W TH THE USE AND REGENERATI ON OF ACTI VATED CARBON HAVE BEEN CONSI DERED | N THE FFS.

(5) THE SELECTED GROUNDWATER PURCGE OPERATI ON |'S BASED ON | NADEQUATE DATA AND | NACCURATE ASSUMPTI ONS.

(A) THERE |'S | NSUFFI Cl ENT | NFORVATI ON I N THE FFS AND SUPPORTI NG DOCUMENTS TO JUSTI FY THE SI MULATED PURCE
RATES AND THE PREDI CTED EFFECTI VENESS OF THE PURGE ALTERNATI VES.

RESPONSE: PLEASE REFER TO THE RESPONSE TO WRI TTEN COMMENT 5. 10.

(B) THERE IS NO EVALUATI ON OF THE | MPACT OF THE SELECTED REMEDI AL ALTERNATI VE ON THE FLOW OF LI TTLE BEAR
CREEK, THE UNNAMED TRI BUTARY AND THE SURRCUNDI NG "WETLAND'.

RESPONSE: THE US EPA BELI EVES THAT THE EVALUATI ON OF THE | MPACTS OF THE CONTAM NATED GROUNDWATER ON

LI TTLE BEAR CREEK, THE UNNAMED TRI BUTARY, AND THE SURROUNDI NG "WETLANDS' FAR OUTWEI GHS THE | MPACTS CAUSED BY
REDUCED FLOW AND REDUCED CONTAM NANT | NPUT. THE ELI M NATI ON CF GROUNDWATER DI SCHARGE | N THE UNNAMED

TRI BUTARY W LL REDUCE FLOW TO THAT SUPPLI ED BY EXCESS PARTI Cl PATI ON. THE MOST NOTABLE CHANGE | N THE UNNAMED
TRI BUTARY WLL BE THE REDUCTI ON I N SLI ME GROMH ASSOCI ATED W TH THE STREAM PCLLUTI ON.  SURFACE WATER FLOWI N
LI TTLE BEAR CREEK W LL BE REDUCED BY THAT ATTRI BUTABLE TO GROUNDWATER DI SCHARGE. THE MAJORITY OF SURFACE
WATER FLOW I N LI TTLE BEAR CREEK IS ASSCCI ATED W TH UPGRADI ENT SURFACE WATER RUNCFF. THE | MPACT OF THE

ELI M NATI ON ON THE SURROUNDI NG WETLAND MUST BE DETERM NED BY EMPERI CAL DATA.

A BASELI NE STUDY, PERFORMED DURI NG THE REMEDI AL DESI GN PHASE OF THI S ACTI ON, WLL EVALUATE THE CURRENT STATUS
OF THE ECOSYSTEM ON SPECI FI C ECOLOGA CAL END- PO NTS TO BE DETERM NED. AS SUGGESTED BY THE US EPA

ENVI RONMENTAL SERVI CE, THE BASELI NE STUDY WLL BE COVWARED TO DATA GENERATED DURI NG THE REMEDI AL ACTI ON,

TAKI NG | NTO ACCOUNT SEASONAL VARI ATIONS.  THE REMEDI AL ACTI ONS ARE ANTI Cl PATED TO HAVE A PCSI Tl VE EFFECT UPON
THE AQUATI C ECOSYSTEM AND SURRCUNDI NG WETLAND WH CH W LL BE QUANTI FI ABLE.

(O CORDOVA CHEM CAL STATES THAT THE GROUNDWATER PURGE WELL CONCENTRATI ONS ARE BASED UPON | NSUFFI CI ENT DATA
AND | NACCURATE ASSUMPTI ONS.  THE MCDELLI NG PROGRAMS USED FOR THE EVALUATI ON ARE ALSO | NAPPRCPRI ATE.

RESPONSE: THE US EPA NOTES CORDOVA CHEM CAL' S CONCERN ABOUT | NFLUENT GROUNDWATER CONCENTRATI ONS AND THE
MODELS USED. WE, HOANEVER, BELI EVE THAT THE ASSUVPTI ONS AND MODELS USED | N THE FFS TO BE APPRCOPRI ATE FCR THE



EVALUATI ON OF REMEDI AL ACTIONS FOR THIS SITE. WE BELI EVE THAT CORDOVA' S ASSERTI ON THAT | NSUFFI CI ENT DATA | S
PRESENTED FCR THEI R EVALUATI ON IS UNTRUE. PLEASE REFER TO THE RESPONSE TO WRI TTEN COMMENT 7. 25.

(6) THE ARARS ANALYSI S | S VAGUE AND ERRONEQUS | N SEVERAL RESPECTS.

(A) RCRA AND M CHI GAN HAZARDOUS WASTE MANAGEMENT ACT STANDARDS ARE NOT APPLI CABLE BECAUSE CORDOVA DI D NOT
DI SPCSE OF ANY HAZARDOUS WASTE AT THE SI TE AND RECEI VED CLEAN CLOSURE CERTI FI CATI ON FOR | TS STORAGE FACI LI TY
I'N 1987.

RESPONSE: US EPA IS IN RECEI PT OF MATERI AL | NCLUDED I N THE ADM NI STRATI VE RECORD FCR TH S SI TE WHEREI N
THE STATE OF M CHI GAN SPECI FI CALLY LI STS ACTS 64 AND 245 AS ARARS FOR THE OTT/ STORY/ CORDOVA SI TE. US EPA
CONCURS WTH THE STATE CF M CH GAN IN TH S REGARD.

(B) THE ARAR S ANALYSI S | S BASED UPON THE ERRONEQUS ASSUMPTI ONS THAT THE EFFECTED AQUI FERS ARE ACTUAL COR
POTENTI AL DRI NKI NG WATER SOURCES.

RESPONSE: US EPA REM NDS CORDOVA CHEM CAL THAT BEFORE TH S AQUI FER WAS CONTAM NATED BY OPERATORS OF THE
FACI LI TY, GROUNDWATER WAS USED AS THE SCLE DRI NKI NG WATER SOURCE. IF IT WERE NOT FOR TH S REASQON, LOCAL
RESI DENTS WOULD STI LL BE USI NG THE GROUNDWATER AS A DRI NKI NG SUPPLY. WE CONSI DER THESE ARAR S AS RELEVANT
AND APPRCPRI ATE.

(© THE FFS ERRONECQUSLY APPLI ES CERTAI N STATE RULES AS ARARS.

RESPONSE: PLEASE REFER TO THE RESPONSE TO WRI TTEN COMMVENT 11. 6. A



